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Editorial— 





The Truman Doctrine and the Bomb... 


The division of the world into two zones of influence 
seems to have originated in Teheran, and all available evidence 
indicates that it was not of American making. But we con- 
sented to become partners to this division, and have exchanged 
the vision of a world community under the law for the more 
familiar pattern of balance of power. 


In this division, vast areas inevitably remained front zones 
or no man’s lands, destined to become objects of strife. Yes- 
terday it was Iran, today it is Greece, tomorrow it may be 
Korea or Afghanistan. The fear of destruction in a future 
atomic war drives each side to push its defense perimeters 
and its attack bases as far forward as possible. Unless the 
world can be neatly and unambiguously divided between two 
empires—which is not likely—one conflict after another will 
be inevitable, and each will threaten to erupt in war. 

If it were not for atomic power, America could face this 
contest of empires with the confidence that by maintaining 
her dominant position on the seas and in the air she could 
make certain that any future conflict will be decided far from 
her shores and thus not endanger our survival as a free and 
powerful nation. But in a war fought with atomic weapons, 
America will face crippling blows—perhaps even more crip- 
pling than the ones she may be able to inflict on an economically 
less vulnerable enemy. Therefore, the foremost task of our 
policy must be to prevent the state of affairs in which several na- 
tions will be armed with atomic weapons. 


will need to acquire its own atomic bombs. Even the longest 
suggested term is much too short to give us any comfort. 
Those who preach that we have only to tighten the secrecy 
around our atomic laboratories and plants to make us saf< 
are the worst deceivers of the Americn people and traitors 
to American Security. 


The Truman Doctrine 


The new American policy, inaugurated in Greece and Turkey 
seems to be to accept openly the challenge of the “two worlds” 
and to oppose vigorously any attempt to shift the present de- 
marcation line between them. This policy has been criticized 
as leading to war. But if the alternative is to retreat and 
concede one area after another, then the experience of 1938- 
1939 shows clearly what policy is least likely to ensure “peace in 
our time”. But containing successfully the Soviet domination 
within its present bounds will not solve the central problem 
of our security—that of atomic weapons. True, we may thus 
prevent Western Europe from becoming an adjunct to the 
Soviet scientific and technological arsenal. We may keep most 
of the U.S.S.R. under the threat of our advanced bases for 
the delivery of atomic bombs, and prevent the Soviet bases 
from being pushed that much closer to our shores. But these 


are but relative and temporary advantages. The Soviet Union 
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A loud chorus of “realists” urges Ameri- 
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ca to “keep the secret”. Keep the atomic 
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will acquire bombs even without the help 
of European slave scientists and engi- 
neers; and as soon as this happens, the 


nations in which our advance bases are 


bomb an American monopoly! Oh, if we 
only could! There is obviously no sense 
in disclosing gratuitously the American 
production secrets. All misrepresenta- 
tions to the contrary, no reputable Ameri- 
can scientist, and no organization of 
atomic scientists have ever advocated such 
a “gesture”. Why should we do anything 
to accelerate the Soviet advance towards 
atomic armaments? But unfortunately, 
we cannot delay it. Those who have the 
best knowledge of our nuclear technology, 
and the best appreciation of Russian sci- 
ence and engineering, give from 3 to 
15 years as the time the Soviet Union 
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situated, will become open to destruction 
even with the present-day rocket and 
planes as the only means of delivery. 
America may thus be able to keep these ad- 
vanced bases only at the cost of exposing 
friendly nations to total devastation, and 


thus, probably, only against their will. 


Agreement Imperative 


The blunt truth is that the Soviet Union 


can be prevented from acquiring atomic 
arms only in two ways: by effective agree 
ment, or by force, directed not towards 
her periphery, but at her very center 
One may think of this force in terms of 


(Continued on Page 186) 





Calling for a Crusade. ....... . by Leo Szilard 


(The following article is printed prior to publication with the permission of the Sat- 


urday Review of Literature.) 


S far as I can see, I am not particularly qualified to speak about the 
problem of peace. I am a scientist and science, which has created the 
bomb and confronted the world with a problem, has no solution to offer 
to this problem. Yet a scientist may perhaps be permitted to speak on 
the problem of peace, not because he knows more about it than other 
people do, but rather because no one seems to know very much about it. 
Some of us physicists tend to take a rather gloomy view of the present 


world situation. We know that Nagasaki- 
type bombs could be produced in large 
quantities, and we know that the United 
States would be in a very dangerous posi- 
tion if large stockpiles of such bombs 
were available to an enemy at the out- 
break of the war. Moreover, when we 
think of a war that may come perhaps ten 
or fifteen years from now, we do not 
think of it in terms of Nagasaki bombs. 
Nagasaki bombs destroy cities by the blast 
which they cause. But ten or fifteen years 
from now giant bombs which disperse ra- 
dioactive substances in the air may be 
set off far away from our cities. If such 
giant bombs were used against us, the 
buildings of our cities would remain un- 
damaged, but the people inside of the 
cities would not remain alive. 


The traditional aim of foreign policy is 
to prolong the peace, i.e., to lengthen the 
interval between two wars. We physi- 
cists find it difficult to get enthusiastic 
about such an objective. The outlines 
of a war which may be fought with 
these weapons of the future are now 
becoming more and more clearly visible 
from our vantage point, and if we ac- 
cepted the view that the world has to go 
through another war before it arrives at 
a state of permanent peace, we would 
probably pray for an early rather than 
a late war. Clearly, foreign policies which 
may prolong the peace cannot furnish 
the solution to our problem. 


Collective security might very well have 
solved the problem which faced the world 
in 1919. Assuming American participa- 
tion, perhaps it could have been made to 
work under conditions different from those 
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which prevail today. But the ills of 1947 
cannot be cured with the remedies of 1919. 
With the United States and Russia far 
outranking in military power all other 
nations, there is no combination of na- 
tions which could restrain by force either 
of these two giants. 


No balance of power in the original 
meaning of the term is possible in such 
a situation, and there has arisen between 
the Russian government and the govern- 
ment of the United States, a rather 
peculiar relationship. Because of the pos- 
sibility that they might be at war with 
each other at some future time, these 
two governments consider it their duty 
to put their nations into the position of 
winning that war if war should come. 
Stated in these terms, the problem is 
not capable of a solution which is satis- 
factory to both parties and Russia and 
the United States are thus caught in a 
vicious circle of never-ending difficulties. 


This peculiar relationship between them 
became apparent sometime between Yalta 
and Potsdam. Just what caused the 
change in their relationship is difficult to 
say. Perhaps there was no particular 
cause other than the fact that these two 
countries lost their common enemy be- 
fore they reached an agreement on a 
post-war settlement. 


Russia’s desire to push her frontiers 
in northern Europe as far West as pos- 
sible can be understood on the basis of 
strategic considerations. We observe fur- 
ther that she takes active steps for the 
purpose of dominating politically a num- 
ber of Balkan countries which are stra- 
tegically important to her such as, for 
instance, The United States 
takes active steps for the purpose of 
keeping friendly governments in Greece 


Rumania. 





and Turkey. Obviously, friendly govern- 
ments in these countries would secure 
access to the Black Sea for the American 
and British fleets and would, in case of 
war, enable us to carry the war to Russian 
ports there. Friendly governments in 
Greece and Turkey are desired by us also 
in order to be in a better position to de- 
fend the Mediterranean including the oil 
deposits in the Middle East upon which 
we would want to draw in case of war. 


Any economic aid that Russia may get 
would in some measure increase her abili- 
ty to fight a war, and we note that when 
Russia was on the point of obtaining a 
loan of several hundred million dollars 
from the Swedish government, the United 
States ambassador protested against the 
granting of such a loan. The only eco- 
nomic aid which Russia was able to se- 
cure with our approval was a total of 
250 million dollars of relief granted by 
UNRRA. This aid went to the Ukraine 
and Byelorussia and it is less than the 
amount of relief which Italy was able to 
obtain. 


All this does not mean, of course, that 
either the United States or Russia want 
war. It merely means that they want to 
win the war if there is one. But as long 
as Russia and the United States will allow 
their policies to be guided mainly by 
such considerations, their course will be 
rigidly determined, and they will retain 
little freedom of action for working to- 
ward the establishment of peace. 


Negotiations on Control of Atomic Energy 


How does atomic energy and the bomb 
fit into this picture? Atomic bombs may 
be the only effective weapon by means of 
which Russia could carry the war to the 
territory of the United States if there 
should be a war. Clearly, this is good and 
sufficient reason for the United States to 
try to eliminate atomic bombs from all 
national armaments. But can we _ see 
clearly for what specific reason Russia 
should be expected to concur, particularly 
if the methods of control involve measures 
which are difficult for her to accept? 


In order to have effective control of 


atomic energy all over the world, the 
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United States proposes to set up an Atomic 
Development Authority in charge of the 
mining, refining and manufacturing of 
uranium and other dangerous materials. 
It is a good proposal and it is difficult to 
see how control could be made effective 
on lesser terms. But, keeping in mind the 
possibility of war, it is easy enough to 
understand why Russia hesitates to agree 
to such a proposal. Large scale opera- 
tions of such an agency on Russian 
territory would give the United States 
and other nations access to information of 
strategic importance to which they have 
no access at present, such as the details 
of the road and the railroad systems and 
the location of various industries. 


What are the reasons which might, 
nevertheless, move Russia to agree to some 
effective method of control on the basis 
of the present negotiations? 
agreement 


Such an 
would greatly reduce the 
mounting tension in the world and im- 
prove our chances of avoiding war. In 
this sense at least it would serve the 
interests of Russia as well as the interests 
of the United States. Moreover, as long 
as the United States has a stockpile of 
atomic bombs and Russia has none, Rus- 
sia cannot be certain that she will not be 
attacked and that the United States will 
not wage a preventive war, perhaps on 
the very issue of the control of atomic 
energy. Today it is difficult for us to ima- 
gine that this country would ever take 
such action. Having ratified the United 
Nations charter, we can not legally go to 
war except in the case of an armed at- 
tack or on the basis of a unanimous vote 
in the Security Council of which Russia 
is a member. The mere refusal of Russia 
to enter into an agreement on the control 
of atomic energy could hardly be con- 
strued as an armed attack. From the 
legal point-of-view, Russia would be within 
her rights if she built up a stockpile of 
atomic bombs and planes and rockets 
suitable for their delivery. She would 
only be doing what we are doing ourselves. 


As matters stand at the moment, Rus- 
sia has no atomic bombs. Feeling in this 
respect secure, we find it easy to see all 
this very clearly and, therefore, we recog- 
nize that such a preventive war against 
Russia could not be justified from a moral 
point-of-view. But can we predict how 
we shall react if the day approaches on 


which Russia has a stockpile of bombs 
and airplanes and rockets suitable for 
delivery at a moment’s notice? Can we 
visualize what kind of a life we shall be 
leading when we shall have to fear for our 
lives and the lives of our children, when 
the city in which we live, as well as all 
the other cities in the United States, shall 
appear to be in danger of being burned 
and smashed without warning? I do not 
venture to predict how we would react 
in such a situation, but I would not vouch 
for anyone I know, not for any of my 
friends nor even myself—in such a situa- 
tion; I would not vouch for anyone’s giv- 
ing moral considerations the weight which 
we give them at present and which they 
deserve. The most ardent advocates of 
international cooperation might then turn 
into the most ardent advocates of a pre- 
ventive war. 


As long as we have bombs and Russia 
has none, she cannot be certain that we 
are not going to attack her. This is just 
the situation in which Russia finds her- 
self today. At present we propose to 
eliminate atomic bombs from all nation- 
al armaments by setting up an inter- 
national control agency, and we offer to 
the Russians, as the main inducement, 
to discard our own bombs at an early 
date and thus to free Russia from the 


danger of being attacked. 


Perhaps we will succeed in reaching an 
agreement on this basis and perhaps we 
won’t, but it is a very narrow basis on 
which Russia and the 
United States are caught in a vicious 
circle at present, and it is not likely that 
this circle can be broken by negotiating 
on the issue of atomic energy as if it 


to negotiate. 


were an isolated issue. 


Is it possible to break out of this vici- 
ous circle in which we are caught? And 
is it possible to go further and to reach 
the state of permanent peace with- 
out going through another world war? 


Most of us physicists believe that noth- 
ing short of a miracle will bring about 
such a peaceful solution. But a miracle 
was once defined by Enrico Fermi as an 
event which has a probability of less than 
ten per cent. This is just Fermi’s way of 
saying that there is a general tendency 
to underestimate the probability of un- 
likely events. And if we have one chance 


in ten of finding the right road and moving 
along it fast enough to escape the ap- 
proaching catastrophe, then I say let us 
focus our attention on this narrow margin 
of hope, for another choice we do not 
have. 

It is easy to 


agree that permanent 


peace cannot be established without a 
world government. But agreement on this 
point does not indicate along what path 
that ultimate goal can be approached, 
and not only approached but also reached 
in time to escape another world war. 
Since our desire is the 
main reason for wishing to set up a world 


for security 


government, it may seem logical to pro- 
pose that we set up at once a limited 
world government, which would deal only 
with the problem of security and the 
settlement of conflicts between nations, 
but would have practically unlimited au- 
thority within that narrow scope. Logical 
though this may seem, I wonder whether 
such a frontal attack on the problem of 
security is a promising approach; I am 
inclined to doubt that it is possible to 


achieve security by pursuing security. 


Control of Atomic Energy 


On the basis of the present 
tions we might at best 


negotia- 
arrive at an 
agreement providing for general dis- 
armament and for the control of atomic 
energy along the lines of the Acheson 
Report. This would mean that we set up 
an Atomic Development Authority which 
is in charge of the mining and manufac- 
turing of fissionable materials all over the 
world. But if this Authority lives up to 
its obligations to promote the peacetime 
uses of atomic energy, ten or fifteen years 
from now a number of atomic energy 
power plants will be in operation in vari- 
ous parts of the world—many of them on 
the territory of Russia. 


What should be the distribution of these 
power plants between the various nations? 
Should they be distributed according to 
economic needs? Or should they be dis- 
tributed on the basis of military consider- 
ations? Is it possible to safeguard plants 
which are located on the territory of one 
of the major nations against seizure by 
the government of that nation? And if 
this cannot be done effectively, ought the 


United States to exert her influence to 
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keep the absolute number of these plants 
as low as possible while their distribution 
may be fixed by some sort of a quota 
agreement? 


I believe the longer one thinks about the 
problems which would arise from such a 
situation, the more difficulties one will 
discover. As long as considerations of 
relative military strength remain the pre- 
dominant considerations it will not be 


possible to resolve these difficulties. 


Clearly, as far as the United States 
and Russia are concerned, any agreement 
in this field will have to be regarded 
more as a voluntary arrangement than an 
enforceable obligation. Perhaps there will 
be an armed force under the United Na- 
tions in the foreseeable future which could 
compel the observance of obligations of 
this sort by most of the smaller nations, 
but in the absence of atomic bombs such 
an armed force will certainly not be 
strong enough to coerce the United States, 
nor is it likely to be strong enough to 
coerce Russia. 


Under such circumstances the question 
of incentives becomes the predominant 
question. The United States has obviously 
strong incentives for maintaining an 
arrangement that will eliminate atomic 
bombs from all national armaments. There- 
fore the question of what incentives Russia 
will have for wishing to keep such an ar- 
rangement in force and what incentives 
she will have for wishing to abrogate it 
becomes the controlling factor. The prob- 
lem is to find conditions under which the 
incentives will be overwhelmingly in favor 


of continued 


cooperation rather than 


abrogation. 


It seems to me that this requirement 
could be satisfied only within the frame- 
work of an organized world community. 
Only within such a framework could we 
hope to maintain arrangements between 
nations long enough to give the world a 
chance to work out the ultimate solution 
of the problem of peace. Perhaps if the 
United States were to take the lead and if 
she were willing to mobilize her great 
material resources for this purpose, such 
a world community might become a reality 
fast enough to enable us to pass without 
a major accident through the transition 
period. 
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Organized World Community 


A world community of this sort would 
require the setting up of a number of 
world agencies and perhaps also some 
special agency to coordinate their ac- 
tivities. What should be the function of 
these agencies? What should be their scope 
and scale of operation? 


Groping in the dark I have made an 
attempt to outline the functions of at 
These and 
taken together might 
form the skeleton of a structure which 
may be 


least a few such agencies. 
other agencies 
capable of transforming itself 
within one or two generations into a genu- 
ine world government. In the meantime, 
each of these agencies would have its 
functions clearly defined by its charter, 
and all of these charters taken together 
would represent the world laws as soon 
as they are ratified by the United States, 
England, and Russia, as well as a certain 
number of other nations. The more clearly 
the operation of these agencies is defined 
by their charter, the less need there will 
be for more or less arbitrary political 
decisions later. Countries which have poli- 
tical systems as different as the United 
States, England, and Russia, cannot be 
expected to delegate in the foreseeable 
future vast law-making powers to any 
international body; it is easier for them 
to agree on what the laws should be than 
to agree on how the laws should be made. 


The agencies which I have contemplated 
would operate on a budget of about twenty 
billion dollars per year. 


They might move, in the next twenty 
years, in amounts of two to four billion 
dollars per year, farm products from the 
United States to densely populated indus- 
trial countries which are unsuitable for 
agriculture such as, for instance, England, 
Germany, and Belgium. 


They might undertake the building up 
of a vast consumers’ goods industry in a 
number of countries including Russia. 

They might lessen the economic insecu- 
rity of nations exposed to the repercus- 
sions of booms and depressions that hit the 
United States. They might do this by 
purchasing large quantities of raw ma- 
terials from these nations when importa- 
tion of these materials into this country 
is at a low ebb, i.e., during depressions and 
by selling these materials from stock to 


importers in the United States during 
booms. 


They might tend to stabilize economic 
conditions in the United States by keeping 
the export of the United States at a high 
level during depressions and at somewhat 
lower levels during boom periods. 


They might provide for the supervision 
of general disarmament and for the effec- 
tive control of atomic energy installations 
all over the world. 


They might provide for redistribution 
of strategic raw materials and other scarce 
raw materials which might otherwise be 
monopolized by certain nations, but they 
need not go quite as far in this respect 
as in the case of uranium and thorium. 


They might enforce peace by maintain- 
ing an armed force strong enough to be 
able to restrain from illegal action most 
of the nations but not strong enough to 
coerce the United States or Russia. 


Changing the Pattern of Loyalties 


All these functions so far mentioned 
relate to the redistribution of goods and 
services, and to security, but there is need 
for agencies which would serve a different 
purpose. The value of such agencies ought 
to be judged by asking how they would 
affect our lives, and by affecting our lives, 
affect our loyalties. For unless we can 
bring about a rapid shift in our present 
pattern of loyalties, a stable world com- 
munity will not become a reality fast 
enough. 


In America a man born in the state of 
New York may go to study at Harvard 
in Massachusetts and may, if he chooses 
to do so, settle in California. Few men 
born in New York State will actually do 
this, but the fact that all of them are 
free to do so, if they so desire, makes them 
look upon other states as potential places 
of study and potential places of residence, 
rather than potential battlefields. Can we 
bring about a similar situation in the 
world without opening the door to large- 
scale migration and can we by doing s0 
materially change the present pattern of 
loyalties? 


Many of the men who influence public 
opinion by speaking or writing come from 
a small class of people—the class of people 
who have had the advantages of higher 
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education. Their attitudes and their loy- 
alties will in the long run, affect the set 
of values accepted throughout the whole 
community. 


An agency in charge of student migra- 
tion might be given the right to place, 
say, up to twenty per cent of “foreign” 
students into the colleges of any one coun- 
try and could pay for their tuition and 
living expenses. Moreover, twenty per 
cent of the “foreign” students who gradu- 
ate in any one country might be given 
the right to settle in that country, if they 
choose to do so. 


In the United States we have at present 
an inflated student body of about two 
million college students. According to 
this scheme about four hundred thousand 
might be “foreigners.” Since students 
spend an average of four years in college 
this means that every year one hundred 
thousand “foreign” students would enter 
the United States and out of these every 
year about twenty thousand might decide 
to stay permanently in this country. 
This is well within the limits set by the 
immigration laws, but new legislation 
would be required in some other countries 
before they can participate on equal terms. 


If such a scheme were in operation, the 
total number of persons involved in this 
migration would be small, but every high 
school student, all over the world would 
look upon the United States and other 
major countries as potential places of 
study. Only a small fraction of the 
“foreign” students graduating in the 
United States might finally decide to stay 
here for good; most of them would not 
make up their minds about this until they 
actually graduate and see what positions 
are open to them. But in the meantime 
all those who study here in the United 
States would look upon this country as 
their home—at least potentially. 


Assuming that every one of these “for- 
eign” students received in the United 
States an allowance of $2000 per year 
all of them together would cost less than 
one billion dollars per year, and this 
amount would come out of the general 
contributions of the United States towards 
the budget of the world agencies. Similar- 
ly American students in England and Rus- 
sia would receive yearly allowances paid 
out of the English and the Russian con- 


tributions. Many American students might 
be induced to study under this scheme 
abroad where they can study free rather 
than at home where no one takes care of 
their living expenses and tuition. 


Access to Information 


Another agency might be delegated the 
task of giving access to “information” to 
everyone everywhere in the world. This 
agency might be given jurisdiction over 
one page of every newspaper in the world. 
The agency could either function as the 
“editor” of that page or it could suitably 
assign the pages under its jurisdiction to 
other newspapers. Thus for instance, a 
page in the Chicago Tribune might be as- 
signed to the London Times, and a page 
in the London Times to the Chicago Trib- 
bune. A page in the New York Times 
might be assigned to Pravda, and a page 
in Pravda to the New York Times. It 
is difficult to forecast at the present time 
who would oppose such a scheme more 
vigorously, the “publisher” of Pravda or 
the publisher of the New York Times. 

Some of these agencies would be more 
acceptable to the Russians than others, 
but a world community cannot be built 
by reaching agreements piecemeal and 
the whole pattern of agencies, properly 
balanced, will have to form a single pack- 
age, which provides for at least the first 
steps towards a universal bill of rights. 
Just when and in what circumstances such 
a package might be acceptable to Russia 
is a crucial question which requires care- 
ful consideration. Something more will 
be said about this later. 


Recognition of Limitations 


The obstacles to plans of this sort are 
obviously great but such plans can be 
kept within the realms of practical pos- 
sibilities if we clearly recognize the limi- 
tations which we have to accept for the 
present. 

We cannot give to such agencies the 
responsibility of maintaining full employ- 
ment throughout the world because the 
United States is internally split on the 
methods which might be acceptable to her 
for achieving this end. 

We must not expect to cope in the next 
twenty years with raising the stand- 
ard of living everywhere in the world, for 
the high birth rate of India and China 
makes it impossible to attack this problem 


on a worldwide scale by purely economic 
methods. 

And finally, in view of the present pat- 
tern of loyalties it does not seem advis- 
able to delegate to such agencies the right 
of opening the door for large-scale migra- 
tion by removing immigration barriers. 


The Issue 


There are a number of international 
agencies in existence today. It might be 
possible to create new agencies and to 
increase the scale of operation of the old 
ones. But to me it seems very likely that 
if progress were attempted on such a 
piecemeal basis and without having put 
the problem before the American people, 
such an attempt would be defeated. 

To me it seems that the hope of smug- 
gling 140 million people of this country 
through the gates of Paradise while most 
of them happen to look the other way is 
a futile hope and that only a full under- 
standing of what is being attempted 
would have some chance of success, small 
though that chance may be. The problem 
which faces the world today can be solved 
only by the initiative of the American 
people. And it can be solved by them 
only if they understand their own position 
in the world and if they give their govern- 
ment a clear mandate to take the leader- 
ship for the creation of a world commu- 
nity. The first step in this direction is to 
put the problem squarely before the 
American people and to put the emphasis 
where it belongs. 

The American people will soon be faced 
with a crucial decision. This decision is 
not so much what amount of national sov- 
ereignty we are willing to give up. Un- 
doubtedly more and more sovereignty will 
have to be given up as time goes on, but 
the main issue is not the issue of sover- 
eignty. The main issue is whether we 
are willing to base our national policy 
on those higher loyalties which exist in 
the hearts and minds of the individuals 
who form the population of this country 
but which do not find as yet expression 
in our national policy. The main issue 
is whether we are willing to assume our 
full share of responsibility in the creation 
of a world community. 

If we are willing to do this we should 
be willing to mobilize our material re- 
sources for this purpose on an adequate 
scale. We should think of our contribu- 
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tions for the next twenty years as amounts 


reaching up to ten per cent of our average 
national income, i.e., up to about fifteen 
Fifteen billion 
dollars, if spent for this purpose, would 


billion dollars per year. 


of course, mean a surplus export of ap- 
proximately the same amount. This could 
easily double and treble the rate at which 
industrialization proceeds in the world 
outside of the United States. 


Available Resources 


We are quite willing to spend at present 
about ten per cent of our national income 
for the Army and Navy. Unless we are 
very fortunate, we may have to continue 
to spend in one form or another such 
sums for defense for the next five or ten 
years and our contribution towards build- 
ing up a world community would then be 
an additional burden on our economy. But 
even so, once reconversion to peacetime 
production is completed we could assume 
such a burden without any reduction in 
our standard of living, for at this parti- 
cular juncture we have a unique oppor- 
tunity. Sixty per cent of our manpower 
was tied up in war production up to a 
short while ago. Assuming that we could 
maintain a high level of employment, we 
could expect an enormous increase in our 
standard of living. We could take on our 
share of the burden and still have an 
appreciable increase in our standard of 
living, and, moreover, a somewhat better 
chance of actually maintaining a high 
level of employment. 


Obviously, it would be difficult for us to 
have an export surplus of fifteen billion 
dollars in boom years, and this should not 
be expected from us. But our export 
surplus in boom years could be kept small, 
say, 7 to 10 billion dollars, and only as 
we move toward a depression might it 
have reached the peak of 15 billion dollars. 


Methods of Financing 


The question of financing the contribu- 
tion of the United States would be up to 
our Government. It might, for instance, 
decide to rely on taxes during the boom 
and on the issuing of “Peace Bonds” dur- 
ing the depression. In the next twenty 
years during which this scheme would 
operate we might have to expect an in- 
crease in the public debt, but there is no 
reason why the total increase during this 
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long period should be larger than the pub- 
lic debt incurred within a few years dur- 
ing the war within a much shorter period. 


Equal Obligations 


Let us not attempt to maintain the illu- 
sion that the rest of the world can repay 
us at any time in the form of material 
goods. The productive capacity of this 
country is enormous. If a high level of 
employment can be maintained our stand- 
ard of living will rise rapidly and the 
working hours will fall rapidly to the 
point where the problem of disposing of 
leisure may come into the foreground of 
public attention. There will be no need 
and no occasion, unless time should go into 
reverse, for our asking or receiving repay- 
ment in goods. 


This does not mean that the countries 
who may receive help in the next ten, 
fifteen or twenty years shall receive gifts 
without assuming obligations. These coun- 
tries ought to have precisely the same 
obligation as the United States, i.e., the 
obligation to contribute to the develop- 
ment of the world up to ten per cent of 
their national income. Their actual con- 
tributions ought to be determined by the 
objective needs and on the basis of avail- 
able resources. On this basis, however, 
most of these countries will probably be 
free for a number of years from any but 
rather small contributions. Gradually, 
more and more of them will be able to 
take on their share of the burden, and 
twenty years from now the productive 
capacity of Russia may very well be drawn 
upon in the early phases of the indus- 
trialization of China and India. 


There is little reason for expecting any 
of the countries who would receive help 
to display gratitude. Nor is there much 
reason for looking upon our own contri- 
bution as anything but evidence that at 
last we have made up our minds to do 
our duty by the world. Raising the stan- 
dard of living in certain countries or 
throughout the world in general will not 
in itself make the world more peaceful. 
A higher standard of living does not au- 
tomatically promote or favor higher loy- 
alties. But such higher loyalties will be 
developed if the world agencies affect 
the life of the individual, and by affecting 
his life, affect his loyalties. And above 


all, the very fact that the people of this 
country have voluntarily assumed their 
share of responsibility would be regarded 
everywhere as a token of our facing not 
towards war but towards peace. 


Within such a framework Russia might 
receive on the basis of objective needs and 
available resources perhaps five billion 
dollars per year. No sane person can be- 
lieve that we are solely concerned about 
winning the next war if we are spending 
a substantial fraction of our national in- 
come for the welfare of those countries 
who would most likely be our enemies in 
case of war. In such circumstances we 
might even maintain a considerable mili- 
tary establishment and continue to spend 
billions of dollars for defense and yet find 
that other nations consider such action 
on our part as foolish and extravagant 
behavior rather than a threat to their 
security. 


All this presupposes, of course, that we 
are really going to make the building up 
of a world community the cornerstone 
and that the 
world can count on the continuity of such 
a policy. This probably cannot be achieved 
without amending the Constitution. The 
Constitution was twice amended in this 
century over the issue of prohibition, and 
if we are willing to go out of the way for 
the sake of being permitted to drink or 
for the sake of preventing others from 
drinking, maybe we shall be willing to 
go out of our way for the sake of remain- 
ing alive. 


of our national policy 


Organized Political Action 


The suggestion that this country should 
commit herself to contributions up to 
ten per cent of her national income sounds 
perhaps Utopian. it will be 
asked why not be satisfied with making 
progress as fast as we can? Why not 
propose which the 
United States might make to other na- 
tions directly or through the medium of 
international agencies? 


Perhaps 


large-scale loans 


To me it seems that this more modest 
objective would be neither adequate for 
the purpose nor would it be very much 
easier to achieve. Certainly we could 
make loans to other nations on a large 


scale and actually receive repayment in 


(Continued on Page 125) 
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The President Addresses the World 


{The following article was written soon after Hiroshima and Nagasaki, but the 


time seemed inauspicious for the publication of so frank a discussion of the possibility 


of war between the U.S. and Russia. The course of events has increased rather than 


lessened the timeliness of Mr. Lerner’s article. The author has chosen to present his 


ideas in the form of a presidential proclamation. The Editors] 


ELLOW CITIZENS of the United States — fellow members of the 


Human Race. 


My responsibility as President of the United States 


has constrained me until this hour to keep silent on the most important 


matter that has ever confronted me, or indeed anybody else. 


But the 


matter can wait no longer. With the atom bomb so soon to be in the 
arsenals of many nations the same responsibility now drives me to 
speak out with complete frankness about the greatest issue before mankind. 


The issue is not a new one. The atom 
bomb did not create it or even change it. 
This first of human problems has long 
been ,and is still, whether civilization will 
put an end to war before war puts an 
end to civilization. But the atom bomb 
has hastened the day of judgment. It is 
now to be decided whether the twentieth 
century will show the end of the human 
adventure or whether it will mark the 
beginning of its glorious fulfillment. 


The responsibility for the fateful deci- 
sion falls more heavily on the United 
States of America than on any other na- 
tion, and it falls more heavily on the 
President of the U.S. than on any other 
man. The full recognition of the critical 
nature of the present moment in the his- 
tory of the whole world forces me to de- 
part from the customary glosses of di- 
plomacy and to speak today in plain 
words. 


The Real Danger 

We are drifting toward a war between 
the U.S. and Russia and we are moving 
toward this war with increasing speed. 
When the imminence of such a catastro- 
phe first becomes apparent it is usually 
declared to be “unthinkable” just as the 
last war was declared to be “unthinkable” 
around 1934. The threatening conflict has 
passed beyond that stage and everyone is 
thinking about it. 





ABBA P. LERNER, distinguished economist and 
author of “The Economics of Control," is Pro- 
fessor of Economics on the Graduate Faculty of 
Political and Social Science, New School for 
Social Research, N.Y. He is currently on leave, 
and teaching at Roosevelt College. He was for- 


merly Lecturer at the London School of Eco- 
nomics. 





There is no serious danger of any oth- 
er source of world conflict. If there were 
any sign of a Spain or an Argentina or 
of one of our former enemy countries pre- 
paring to qualify as a great power by the 
acquisition of some atomic bombs, imme- 
diate military action by the U.S. or by 
Russia would clear up the matter in a 
few hours—unless, indeed, this were 
merely the incident signaling the begin- 
ning of the conflict between the U.S. and 
Russia. That many people speak as if the 
danger of world war came from a revived 
Germany or Japan only shows what non- 
sense people will talk in order to keep 
away from the unpleasant “unthinkable” 
reality. 


A similar running away from the issue 
is shown in the vast exaggerations of the 


- importance of nuclear fission for peaceful 


purposes and even in the concern lest ex- 
travagant military precautions should 
unduly interfere with the freedom of sci- 
entific inquiry. Scientific research is of 
great importance. The ultimate benefits 
from the utilization of atomic energy for 
peaceful purposes may be tremendous. 
But surely every sane man would be de- 
lighted to sacrifice the next ten or even 
fifty years of scientific progress if there 
were reason for believing that this would 
seriously help to prevent the next war so 
that there will be a world in which science 
can advance. 


Our primary problem is not to defend 
scientific freedom or scientific progress, 
and it is not to prevent monopolistic re- 
strictions on the peacetime application of 
nuclear energy. Our primary problem is 


.. . by Abba P. Lerner 





to prevent the war between Russia and 
the U.S. 


Deadly Distrust 


I do not think that anyone in the U.S. 
fails to recognize how great was Russia’s 
contribution as our gallant ally in the 
war against Germany, and Russia recog- 
nizes how great was the contribution of 
the U.S. to the victory. There can be little 
doubt that if either the U.S. or Russia, or 
England had not played its part, all the 
efforts of the other allies would not have 
sufficed to win the war. But this does not 
alter the crucial fact that at the present 
time we do not trust Russia, Russia does 
not trust us, and we and the Russians are 
drifting toward the calamity. 


I must here stress the obvious truth 
that the distrust is not made inevitable 
by the difference in our economic systems. 
We were able to cooperate during the war 
although we made effective use of the 
techniques of private enterprise and the 
Russians had for many years outlawed 
it from their economy. We are not direct- 
ly affected by the Russians’ use of col- 
lectivist techniques of economic organiza- 
tion and the Russians are not harmed by 
our extensive use of private enterprise 
side by side with our public enterprises. 


The degree to which any country makes 
use of private or collective enterprise in 
its economy is a private matter that need 
affect other nations no more than its lan- 
guage or its table manners. Collectivist 
countries can exist side by side with cap- 
italist countries and with mixed econo- 
mies, and all can gain from exchanging 
their products with each other in mutual- 
ly beneficial trade. If there were an im- 
herent incompatibility between collectivist 
and capitalist economies, our case would 
be even graver than it is. 


Russia’s distrust of the capitalist world 
is based in the first place on her experi- 
ence of capitalist intervention in the early 
years of the Bolshevist Revolution. Twen- 
ty years of peace and the joint fight 
against Naziism might have overcome this 
painful memory, but the Russians are 
brought up on a doctrine which teaches 
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them that it is impossible for a capitalist 
society to maintain economic prosperity 
without engaging in imperialist expan- 
sion, aggression, and war. 


This means that however well inten- 
tioned the present rulers of the capital- 
istic countries may be, they or their suc- 
cessors will be forced to wage war, per- 
haps at first against each other, but ul- 
timately against the U.S.S.R. The Rus- 
sians therefore believe that as long as 
any strong capitalist countries continue 
to exist they must be prepared to meet 
aggression. 


American distrust of Russia is largely 
based on the recognition of this Russian 
distrust of the capitalist world. Before 
the atomic bomb the obvious policy for 
America and the rest of the capitalist 
world was to prove to the Russians, by 
actual accomplishment over severai dec- 
ades, that capitalist countries can main- 
tain prosperity through full employment 
policies without having to go to war. The 
atom bomb has taken away the time need- 
ed for such a long-period demonstration 
and has given point to a second American 
suspicion of Russia. 


This is the suspicion that comes from 
supposing the Russians to be dedicated 
to the final spread of communism over 
the whole world and ready to support that 
conquest with Russian arms. Whether 
this is their purpose or not, I have heard 
no one deny that the suspicion has been 
strengthened by recent Russian political 
action in states bordering on Russian ter- 
ritory. And those who feel this suspicion 
can dramatize it by pointing at Russia’s 
political dynamism and ruthlessness, un- 
doubtedly greater than that of the capi- 
talist powers, and at the fact that in a 
few years Russia will have the atomic 
bomb too. 


Parallel to this there is the suspicion 
felt by many Russians and by their 
friends in capitalist countries that cap- 
italist nations are led by ideological con- 
siderations to plan the destruction of the 
Union of Socialist Soviet Republics. The 
most important thing in both cases is not 
whether the suspicions are justified but 
that the suspicions are felt by many peo- 
ple. To show, no matter how logically, 
that these suspicions are groundless is no 
more useful than to follow the diplomatic 
custom of pretending that they do not 
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exist. There is not the slightest doubt 
that the suspicions exist and that they 


are driving us to destruction. 


The Push-button War 

If we allow several years to elapse 
without producing anything more effec- 
tive than the United Nations, 
find ourselves in 
a completely hopeless situation. 
nations’ will V2’s and 
all will be living under the imminent 
threat of the release of the other nations’ 
V2’s. Every nation will feel that its only 
salvation lies 


as now 
developing, we will 
Many 


have atomic 


in destroying its enemy 
first and will try to be ready to push the 
buttons before the enemy does. Each na- 
tion will also have considered the possi- 
bility of not reaching for the buttons in 
time and will have atomic V2’s spread in 
inaccessible places for punishing the en- 
emy if her own cities should have been 
destroyed first. 

When this state of ultimate prepared- 
ness has been reached there will be no 
more hope. Any rumor or accidental ex- 
plosion or the act of some madman will 
force every nation to push its buttons. 
There will be no time for investigation 
and the destruction of civilization will 
take, not years or months, but minutes. 
Even an attempt to save the world at 
that time may very well start off the 
final wave of suspicion that leads to the 
pushing of the button. It is only in the 
few years of grace before we are all pre- 
pared that there is any hope. 

It has frequently been suggested that 
we allay Russia’s suspicions by “giving 
her the secret” of the atom bomb. If this 
means anything at all it means that we 
should send our atom bomb engineers to 
Russia to show her how to make the 
bombs in a few weeks or months instead 
of in the few years it will take her with- 
out this instruction. This can only make 
the situation worse, because the only re- 
sult will be to deprive ourselves of the 
few years we have in which to prevent 
the ultimate preparedness. 

It must be emphasized that this conclu- 
sion in no way rests on any assumption 
of aggressive intentions on the part of 
Russia. No matter how sincere the Rus- 
sian desire for peace, it is still true that 
to speed up Russia’s ultimate prepared- 
ness is only to hasten the advent of the 
same fatal situation with everybody’s 
fingers on the deadly buttons. 


The only hope that I can see is in some 
kind of International Police Force to keep 
the peace. Such an International Police 
Force would, of course, take over the 
atomic bomb with all the materials, in- 
struments, and skill for making, using 
and further developing it. It would also 
have complete control of all other power- 
ful weapons, such as battleships, bombers, 
tanks, rockets and so on; the national 
forces being left with only such weapons 
as are necessary to deal with burglars 
and the like. 


The International Police Force would, 
of course, have to inspect all the world to 
be sure that no power was secretly pre- 
paring atomic bombs or other weapons 
which could threaten the rule of interna- 
tional law. Without thorough inspection 
the whole business would be a farce. Full 
and free inspection all over the world by 
the agents of the International Police 
Force to prevent secret armament would 
be an essential condition for its success. 


Those who have expressed skepticism 
over the possibility of effective inspection 
for atomic armament all over our planet 
have usually assumed that only atomic 
bombs were to be subject to inspection— 
that nations would still be permitted to 
have military secrets in connection with 
other armaments and that private indus- 
trial secrets would continue to be hidden 
from the eyes of the inspectors. 


On these assumptions the skeptics are 
probably right. But the only sensible 
conclusion is that the assumptions must 
not be permitted to stand. All other heavy 
armaments must be handed to the Inter- 
national Police Force together with the 
atomic bomb, while secrecy in industry 
must also be sacrificed, with proper com- 
pensation for those who would bear more 
than their fair share of the burden, 
wherever such secrecy would impede ade- 
quate inspection. This may be considered 
a high price by some (while others might 
even welcome it) but who can say that 
it is too high a price to pay for survival? 


Three Fundamental Freedoms 


Merely hiring inspectors is not enough. 
There are three freedoms which are fun- 
damental for world peace. These free- 
doms are very desirable on their own ac- 
count, but this is not why I bring them 
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up in the present connection. It is vital 
not to jeopardize peace by insisting on 
anything, no matter how desirable, which 
is not absolutely essential for peace. Many 
conditions, whose universal establishment 
is greatly to be desired, must be ignored 
here. I list the three fundamental free- 
doms not because of their direct contri- 
bution to the dignity of man but because 
without them peace cannot be secured. 
Any effective plan for world peace must 
inisist on them with absolute inflexibility. 

The first fundamental freedom is 
Freedom of Speech. This includes the 
various specific prerequisites for making 
it effective, like freedom of the press, 
freedom to listen to the radio and see the 
press of other countries, freedom of travel 
for newspaper reporters and the like. 
Without such Freedom of Speech, it would 
be possible for a national government ef- 
fectively to sabotage the inspectors. 

The second fundamental freedom is 
Freedom of Movement. People must be 
free to move in and out of all countries, 
together with their families, or others 
who might be held as hostages to prevent 
them from saying abroad what they may 
be afraid to say in their own countries. 
Freedom of movement is a necessary con- 
dition for real freedom of speech. In its 
absence authoritarian governments can 
give their populations quite false notions 
of what the outside world is like and in 
this way prepare them to support move- 
ments dangerous to world peace. It is to 
be hoped, of course, that there is no basis 
for such suspicions, but even if they were 
completely groundless, the removal of the 
restrictions on movements are essential 
for the elimination of the suspicions and 
the elimination of the suspicions is es- 
sential for world peace. 

Freedom of movement does not neces- 
sarily involve unlimited freedom of immi- 
gration. But restrictions on emigration 
must be removed if there is to be any 
confidence that there is freedom of speech. 

The third fundamental freedom is 
Freedom from Discrimination, on a basis 
of Race, Creed, Caste, or other non-func- 
tional distinctions. This freedom is not 
absolutely necessary for peace in the im- 
mediate future because in most cases op- 
pressed religious and racial minorities 
are not strong enough to wage war. But 
racial discrimination is going to become 
more and more dangerous for peace in the 


future and no permanent stability can 
ke built unless the resentments of myri- 
ads of oppressed racial groups are elimi- 
nated. 


Everything else can be left to each 
country to arrange according to its pref- 
erences. But the fundamental freedoms 
and the right of unlimited investigation 
by its inspectors, together with its mono- 
poly of heavy armaments, are what the 
International Police Force must obtain 
from every nation if it is to fulfill its 
functions of preventing the atomic war. 


The UN is Not Enough 

At present there exists no Internation- 
al Police Force. It must, therefore, be 
immediately created. The United Nations 
is not such an International Police Force 
and at present shows no signs of becom- 
ing one, 

The UN is based on the maintenance of 
national sovereignties which by definition 
must be impaired by an International 
Police Force. It is built on the unanimity 
Rule, or Veto principle, which prevents 
it from the beginning from dealing with 
any conflicts between the great powers 
from which alone the world war can come 
about. 


Up to the present moment the Interna- 
tional conferences have signally failed in 
every important task. When they were 
not engaged in dividing the world into 
spheres of interest as if to set the stage 
neatly for a coming conflict, they have 
engaged in sacrificing the democratic 
principles of the Atlantic Charter in ap- 
peasing increasing demands for more fa- 
vorable strategic handicaps 
coming conflict. 


Peace is Still Possible 
This completes the black side of the 
picture. 


in such a 


It is our good fortune that on 
the other side there are three brighter 
facts on the basis of which it is possible 
to build world peace. 

The first basic fact is that for several 
years the U.S. will be the only possessor 
of atomic bombs and, therefore, for that 
period, will not be forced to push the 
fatal buttons by the fear that an enemy 
might push its buttons first. We have 
several years of grace. 

The second basic fact is that the U.S. 
is not tempted to use its great power to 
subject the world to itself for the sake 
of exploiting it for economic gain. We 


do not dream of using our power to lower 
the standard of living in the rest of the 
world for the sake of raising the standard 
This 


has been demonstrated by the behavior of 


of living for our own inhabitants. 


the U.S. since the end of the war. If we 
had any such ambitions we were then in 
a position to make the planet our own, 

With the atom bomb to back our other 
forces, with our fully mobilized Army, 
Navy, and Air Force, and with the indus- 
trial armaments machine which had sup- 
plied not only ourselves but our allies in 
great measure, no one could have disputed 
any regime which we might have wanted 
to dictate to the world. Our demobiliza- 
tion at an unprecedented rate has demon- 
strated our peaceful intent to all. To all, 
that is, but those who see American im- 
perialism in our not “giving the bomb” 
to Russia and who seem to think that 
peace would be served by our throwing 
away the years of grace. 

The third basic fact is that the U.S. 
is by far the richest country in the world. 
We can afford to invest in the establish- 
ment of a permanent peace as much as 
we spent on the last war, and we can do 
this while maintaining and further rais- 
ing the highest standard of living in the 
world. 


The Solution 

In the light of these three basic facts 
and in the light of the perilous interna- 
tional situation, I feel that I can dis- 
charge the responsibility that rests upon 
me as President of the United States of 
America at this most critical point in 
history, only by pressing with all the pow- 
er at my disposal for the following policy: 

1) I hereby propose that the United 
Nations constitute itself as an Interna- 
tional Police Force with the minimum 
conditions for its effective operation as 
I have here outlined them. 

This means removing the veto power 
from the UN and making such further 
changes in its constitution as are neces- 
sary to enable it to bring every nation 
under its authority. It means the transfer 
to the International Police Force of all 
heavy armament, including the atom 
bomb and complete control over their 
manufacture, their storage and the mate- 
rials necessary for their manufacture. It 
also means that every nation must pro- 
vide the fullest freedom of inspection to 
the agents of the UN and undertakes re- 
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sponsibilty tor the establishment of the 
three fundamental freedoms throughout 
its territory. 


(2) I propose that Russia be invited 
to draft a constitution for the Interna- 
tional Police Force (as was originally 
suggested by Professor Einstein) which 
would satisfy these minimum require- 
which would give her any 
further safeguards she may desire, and 
that the U.S. delegation be instructed to 
accept all such safeguards unless they 
impede the working of the organization 
or are incompatible with the safety of 
other nations. 


ments and 


A World Peace Loan 

As a further safeguard to Russia, and 
primarily in order to remove her suspi- 
cion that the capitalist world might com- 
bine to use the International Police Force 
to attack collectivist Russia, I propose the 
U.S. of a World Peace 
Loan of $250 billions over the next ten 


floating in the 


years, to finance the industrial develop- 
ment of all the backward and devastated 
areas of the world, up to $100 billions of 
this sum to be available for the peaceful 
development of Russia. 


These loans would, of course, be condi- 
tional on the successful establishment of 
the International Force. They 
would be made only where they could earn 
interest at the rate of 3 per cent per an- 
num. This means that they would mate- 


Police 


rialize only where they would increase 
the productivity of the region where they 
are invested by more than enough to pay 
the interest and where there is a reason- 
able prospect of the country’s being able 
to provide exports in the future sufficient 
to service at least the interest on the loan. 
No doubt many countries would want to 
borrow only if they saw a prospect of 
repaying the principal too within, say, 
fifty years, and in that case they would 
not borrow unless they saw a reasonable 
prospect of servicing the repayments as 
well as the interest. 


In Russia, and in all parts of the world 
which are relatively poor in capital equip- 
ment, enormous amounts of capital can 
be invested to yield, in terms of the in- 
crease in output which the capital will 
make possible, vastly more than 3 per 
cent. The economic gain to the borrow- 
ing countries is measured by the excess 
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of these yields over the 8 per cent they 
will have to pay to America. 


Of course the whole scheme would be 
wrecked if we did not permit the borrow- 
ing countries to earn the dollars they will 
need for the interest payments and the 
capital repayments. The only way they 
can earn these dollars is by selling ex- 
ports to us. We must, therefore, pledge 
ourselves not to impose any new restric- 
tions on our imports direct or indirect; 
for only future large import surpluses 
can constitute the real repayments for 
our great export surpluses during the 
ten years or so of lending. 


These interest payments and repay- 
ment of capital require no apologies here. 
They are of the essence of the plan. For 
however beneficial such a plan for the 
industrialization of the world would be 
for the populations which it would lift 
out of the misery of the ages, we must 
here consider it only from the point of 
view of its contribution toward dispelling 
the suspicions which are now hampering 
the establishment of peace. 


What is relevant here is the recogni- 
tion by the borrowing countries, and es- 
pecially by Russia, that we will have a 
great stake in their continued prosperity. 
A large part of the standard of living of 
the American people will consist of our 
import surpluses from these countries. 
These countries would then know that 
America does not want to conspire with 
other capitalist countries to pervert the 
International Police Force into an anti- 
Russian instrument. The relevant pur- 
pose of the World Peace Loan is to show 
the Russians by this great investment in 
their economic reconstruction that we 
have no aggressive intentions but on the 
contrary are prepared to build up an enor- 
mous stake in the peaceful development 
of Russia and the rest of the world. 


lf UN Fails 

But this is not the end of our troubles. 
For there can be no assurance that the 
United Nations will even agree to discuss 
such an establishment of the Internation- 
al Police Force. Or the United Nations 
may meet and various countries may de- 
liberately prolong discussion while fever- 
ishly working on the manufacture of 
atomic bombs, planning to use these 
bombs to strengthen their bargaining 


power. If this happens the United Na- 
tions will indeed have performed the fatal 
function of hypnotizing us during the 
period of grace and delivering us to the 


fatal buttons of atomic preparedness. 


I therefore propose further that if UN 
has not reached agreement on all the ba- 
sic conditions within one hundred days, 
the U.S. shall proceed to join together 
with such other countries as will agree 
on a Peace Plan with the same basic con- 
ditions and fundamental freedoms and 
with the same plan for a World Peace 
Loan. 


I do not think it would be many days 
before the greater part of the world will 
have come in. The plan can be put in 
motion as soon as another important coun- 
try has joined with the U.S. Only in the 
case of Russia and the countries now be- 
ing welded into the Russian sphere of 
influence is there likely to be any delay. 
But as soon as it is seen that the World 
Peace Loan promises rapid development 
and prosperity for those who join in the 
Peace Plan many countries now in the 
Russian sphere of interest will move ove: 
as soon as they can into the orbit of the 
American sponsored peace area. 


Russia can be expected to hold out and 
perhaps to denounce the Peace Plan as 
an anti-Russian bloc. The only answer to 
this is to keep asking Russia to join on 
the same terms as the others. 


The Ultimate Responsibility 

If Russia or any other power should 
stay out of the Plan for as long as a year 
after its inauguration, which means not 
later than one year and a hundred days 
from now, this will have to be taken as 
prima facie evidence of aggressive in- 
tentions which would be thwarted by the 
inspection or other conditions of the 
Peace Plan. For if meanwhile the dead- 
line is passed the world will once more be 
faced by the nightmare of the push-but- 
ton war. 

The International Police Force of those 
nations who are in the Plan must then 
be prepared to act. Every effort should 
be made to get the remaining countries 
to come in by non-military means. Inten- 
sive attempts should be made, for exam- 
ple, to reach the populations of such 
countries and to let them know the true 
nature of the proposals in case they are 


(Continued on Page 126) 
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The International Control of Safe Atomic Energy 
... by Cuthbert Daniel and Arthur M. Squires 


* Two engineers propose a compromise whereby the 
benefits of nuclear development may outweigh 


the risks. 


RE THE BENEFITS of industrial atomic power worth the risk? We be- 
lieve they are not. We believe that the problems of the international 
control of atomic energy can be reduced to manageable proportions only 
by an international agreement not to develop industrial atomic power for 
a generation. We believe that most of the foreseeable benefits of atomic 
energy to our generation can be had without its use for industrial power 


plants. 

International control takes on quite 
different sense and seriousness for dif- 
ferent parts of the field of atomic energy. 
Control of its use in scientific research 
and development is easy. A world con- 
trol authority need place little check on 
properly designed experimental piles pro- 
ducing radioisotopes and intense radia- 
tion, or on the use of these isotopes and 
radiation in physical, chemical, and bio- 
logical research. Laboratory reactors 
(e.g., those at Clinton Laboratories, Oak 
Ridge, and Argonne Laboratory, Chicago) 
require only small quantities of fission- 
able material, and produce plutonium us- 
able in a bomb at a very small rate. Ow- 
ing to fundamental construction features, 
the Clinton pile could make a bomb only 
after many years of production. To guar- 
antee the safety of nuclear research lab- 
oratories, the world authority need only 
supply them with uranium, plutonium, 
and thorium according to their needs, and 
inspect them occasionally to insure legal 
use of these materials. 

Control of the use of nuclear fuels to 
generate power is difficult. The existence 
of full-scale industrial power piles re- 
quires large-scale mining of uranium and 
thorium, and large-scale separation of 
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U-235 and production of U-233 and plu- 
tonium. Their existence requires an ex- 
tensive traffic in fissionable materials, 
large stockpiles, and high rates of pro- 
duction of materials usable in bombs, 
Their existence is attended by danger of 
illegal diversion of bomb material to 
small easily concealed bomb fabrication 
plants. It is generally recognized that 
power piles and the associated mining and 
production activities must be managed by 
a world agency, if the people of the world 
in which they exist are to feel secure 
against surprise atomic attack. National 
seizure of these plants and stockpiles is 
immediate cause for an international cri- 
sis, probably war, because of the short 
period (variously estimated at a few 
weeks to a year) in which a team of phys- 
icists and engineers can produce bombs 
from stock-piled material and new produc- 
tion. In short, nuclear power systems are 
the only part of the field of atomic en- 
ergy for which it is true, as it is so often 
said of the whole field, that peace-time 
activities 


and war-time activities are 


eighty per cent identical. 


Why then should industrial atomic 
power plants be built? To this question 
it is generally answered that man must 
not deprive himself of the benefits of the 
uses of atomic energy. These benefits, 
however, fall in two categories—-those 
flowing from safe atomic science (includ- 
ing the industrial use of radioisotopes and 
pile radiation), and those from dangerous 
industrial atomic power. The prospects 
for these two categories are by no means 
equally impressive; in the words of the 
Secretary of War’s Interim Committee on 





Atomic Energy, “It is probable that the 
exploitation of atomic energy as a tool 
for research will outweigh the benefits 
to be derived fom the availability of a 
new source of power.”1 


There is no doubt that the next twenty 
years of science will be more exciting and 
much more profitable because of the 
widespread availability of new powerful 
research tools stemming from laboratory 
piles. Fortunately, scientific uses of 
atomic energy involve no great danger 
to world peace and no major difficulties 
of inspection and control; nor do these 
uses now depend on the construction and 
operation of large-scale industrial plants, 
since stockpiles of enriched U-235 and 
plutonium now exist adequate to supply 
the world’s laboratories during our life- 
time. 


Why are the benefits of scientific and 
industrial uses so closely associated in 
most discussions of nuclear developments? 
Most discussions make it appear that man 
must engage in all activities, going near- 
ly up to bomb production, in order to se- 
cure any of the benefits. This is not the 
case. Safe atomic science, and the major 
benefits, can be had without dangerous 
atomic industrial development at this 
time. 


Are the benefits of industrial atomic 
power worth the risks? The world must 
answer this serious question, and not be 
default. Our own answer is not based on 
private sources of information—we are not 
nuclear physicists; nor do we believe that 
inside technical information is necessary 
to judge this economic and political ques- 
tion. We have tried to form our opinion 
on the basis of all pertinent information 
which we or anyone else can properly 
secure. 


A group of scientists and engineers 
working under C, A. Thomas reported to 
the United Nations Atomic Energy Com- 
mission that atomic power plants of a 
type similar to the Hanford piles can 
supply electricity at a price competitive 





1 Quoted by State Department Report on the 
International Control of Atomic Energy (the Lil- 
ienthal Committee), p. 19. 
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with electricity generated from coal cost- 
ing $10 a ton.2 (The average wholesale 
price of coal in the United States is about 
$5 a ton in normal times.) Such plants 
will burn natural uranium together with 
all plutonium produced as a by-product 
of power generation. Thomas’ group em- 
phasized the difficulty of the technological 
problems which must be solved before 
such plants can be built. We recognize 
that the report may be conservative from 
the long-range standpoint, since ultimately 
cheaper methods of power production may 
be developed which utilize a much higher 
percentage of U-238. On the other hand, 
it was reported by Wilmot, Minister of 
Supply in the British government, that “in 
some quarters the report is thought to be 
somewhat over-optimistic.”§ 


The 


atomic power plants are a consequence 


economic benefits foreseen for 


of the negligible cost of transporting nu- 
clear fuels. Plants can be built in regions 
remote from ordinary fuel deposits, and 


decentralization of industry can be ef- 
fected by locating small atomic power 
plants at many points of a large elec- 
tricity distribution network. J. Marschak, 
Professor of Economics at the University 
of Chicago, has called attention to the 
fact that the total cost of transporting 
fuel from mines to power stations gener- 
ating electricity is a very small fraction 
of the entire United States national ef- 
fort (about %%); this cost amounts on 


the average to % cent per K.W.H. 


If nuclear fuels were free and were 
capable of replacing coal in all its uses, the 
saving would be 2% of the national in- 
come. Professor Marschak pointed out, 
however, that no one can predict what 
new industrial combinations would arise 
from widespread use of atomic power. 
Like the automobile, which did not just 
replace carriages, atomic power might 
have far-reaching and unpredicted effects 


upon our entire technology. 





2 The International Control of Atomic Energy: 
Scientific Information Transmitted to the United 
Nations Atomic Energy Commission. IV. Nuclear 
Power (Sept. 5, 1946). 


Bulletin of Atomic Scientists, Vol. 3, No. 2, 
p. 52 (Feb., 1947). 


‘ Ibid., Vol. 2, No. 5 and 6, p. 8 (Sept., 1946). 
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Atomic Power Not Feasible Now 


It is generally agreed that many years 
must pass before atomic power can be 
used on a significant scale. H. A. Winne 
stated that competitive 
atomic power” is “a long-term project, 
possibly requiring decades.”5 Its devel- 
opment then will have little economic ef- 
fect during our generation, and cannot 
soon contribute to relief of the acute 
energy shortages current in some parts 
of the world. 


“economically 


It is difficult today to determine the 
potential long-range importance of nu- 
clear fuels relative to coal as sources of 
energy. The U-235 in rich uranium depos- 
its known before the war had an energy 
equivalent to only 0.014% of the world’s 
total coal reserves.* It seems unlikely to 
us that new ore discoveries have increased 
this percentage by more than a factor of 
ten or so. Although the cost of recovering 
uranium from rich deposits is sufficiently 
low that its use is competitive with $10 
coal, large-scale power production from 
U-235 would lead to quick exhaustion of 
rich deposits. As Fermi has indicated, 
“further production would have to use 
very poor ores with a consequent increase 
of several orders of magnitude in the cost 
of the primary material.” The long-range 
importance of atomic power depends upon 
solution of the difficult problems associ- 
ated 


with engineering power systems 


which utilize a high percentage of U-238.7 

It seems likely to us that large-scale 
atomic power would not be developed in 
any country for many generations, if it 
were not for the direct or indirect sup- 
port of the military in every major coun- 
try. Atomic power is in a category with 
the airplane, whose rate of development 
was accelerated many-fold by military 
support: Development cost is high, pros- 
pects of early economic benefits are neg- 
ligible, and long-range economic import- 
ance is problematical. The advantages 
of nuclear fuels are their small weight 
and bulk per B.T.U., advantages of great 
importance for military applications. The 
efficiency of nuclear fuels in battleship 
and submarine power plants and in rocket 
propulsion may well be decisive in mili- 


tary judgment, to which cost is often a 


minor consideration. Late in 1945, Lang- 
muir pointed out that atomic power would 
probably first be used for naval ships, 
and that the field of atomic power would 
not be attractive to industry for a long 
time to come.8 


There can‘be no criticism of the armed 
services for their intense interest in nu- 
clear power piles, and in nuclear physics 
generally; the Army and Navy will be 
interested in all scientific development as 
long as there is need for an Army and 
Navy. Their interest in nuclear develop- 
ment will not decline appreciably with 
the advent of international control. Ev- 
ery effort will be made to determine the 
locations and capacities of power piles 
on strategic rather than economic grounds, 
even under control. Per- 
sons who wish to see their country at a 
high pitch of military preparedness will 
regard with favor the large stockpiles of 
fissionable material at power plants, and 
will calculate the number of bombs which 
can be made from them in a crisis. This 


international 


will be no less the case if these plants are 
managed by an international agency rath- 
er than by a national one. 


Backwardness of Coal Technology 


Comparisons of atomic power with coal 
power frequently ignore the backward- 
ness of coal technology. Although Thomas 
has stated that the cost of coal energy 
is likely to increase, other engineers be- 
lieve the opposite.® Chemical engineering 
techniques developed during the past 
twenty years by the oil industry are just 
beginning to find application to the prob- 
lems of rational utilization of coal; 
methods of producing high B.T.U. gas 
from coal and transporting the gas in 
pipelines promise large reductions in the 
cost of coal energy to consumers remote 
from mines. Moreover, many believe that 
modern mechanical engineering can ap- 
preciably reduce the cost of mining coal. 
The open-cycle coal-fired gas turbine is 


5 Reported in New York Times, March 19, 1947. 
One World or None, Chapter 4 (Gale Young). 


7Chemical and Engineering News, Vol. 24, p- 
1357 (May 25, 1946). 


8Hearings before the Special Committee on 
Atomic Energy, United States Senate, 79th Con- 
gress, Ist Session, p. 109 (Nov. 30, 1945). 


®P. C. Keith, Chemical Engineering, December, 
1946, p. 101; see also Fortune, March, 1947, p. 85, 
for the first of a series of three articles on coal 
technology. 
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already at an advanced stage of develop- 
ment in this country, where it promises 
to be of use in locomotives. This engine 
is also well adapted to isolated, waterless 
locations, and may make possible a great 
increase in power production wherever 
water availability is now the limiting 
factor.10 


It is apparent that large gains in econ- 
omy of coal utilization can be achieved by 
a modest expenditure of technical and 
industrial effort. We suspect that a ra- 
tional effort to increase the world’s power 
supply during the next several generations, 
to decentralize industry, and to industrial- 
ize remote regions, would concentrate on 
exploitation of water power, on improve- 
ments in utilization and transportation of 
coal energy, and on the gas turbine, and 
not on industrial use of nuclear fuels. 
We suspect this to be true realizing that 
we do not possess all information neces- 
sary for a definitive judgment. We sus- 
pect that pipe-line gas or water power 
will prove to be the cheapest energy for 
most regions where power is now expen- 
sive, such as the Mediterranean Basin, 
California, and the South of China. Many 
of these regions would not be helped 
greatly by atomic power development 
under an international control authority, 
since in many instances nuclear power 
systems of economic importance would be 
denied because of their military threat. 


England, France, and Russia all stand 
in greater need of an increased power 
supply than the United States; a given 
expenditure of technical and industrial 
effort directed toward the generation of 
electricity from nuclear fuels will produce 
results of far less economic importance 
for these countries, in our opinion, than 
an equivalent effort directed toward im- 
proved mining and gasification of coal 
and the manufacture of high B.T.U. gas 
and liquid fuels. 


Are the benefits of industrial power 
worth the risks? The commonest of all 
errors of judgment, we suppose, is to 
consider the palpable advantage more im- 
portant than the latent danger. But the 
presence in every major country of 80% 
of the operations required to make atomic 
bombs seems to us greatly to increase the 





J. I. Yellott, American Institute of Mining 
and Metallurgical Engineers, Technical Publication 
No. 2086 (August, 1946). 


likelihood that sooner or later, under the 
present world conditions of national sov- 
ereignty and mutual distrust, some coun- 
try will make bombs. 


The predicted benefits of industrial 
atomic power should not impress us. Even 
if these predictions underestimate the 
facts, and it actually were possible to 
enjoy large-scale economic use of atomic 
power in our lifetime, still mankind can 
afford to wait a generation—let us hope, 
in peace—for new atomic industrial fron- 
tiers on mountain and desert, for space 
ships, and the like. We believe that there 
should be international control of safe 
atomic energy activities, and international 
prohibition of dangerous activities until 
the world’s people learn the limitations of 
nationalism and the advantages of work- 
ing together. In the words of Professor 
Marschak, “Reaching for a few strawber- 
ries on the edge of a precipice we may fall 
and break our necks.” 


A Compromise Proposal 


There can be no doubt that the Rus- 
sians and Americans are poles apart in 
their points of view on atomic energy 
control. Let us not be unduly discour- 
aged by March’s news or unduly encour- 
aged by December’s. There will be no real 
hope for an effective pact establishing 
the international control of atomic energy 
until a basis of agreement between these 
two great protagonists has been found. 
Russia demands immediate destruction of 
all atomic bombs followed by inspection 
with a minimum of interference with na- 
tional institutions. America requires an 
operating system of international inspec- 
tion before full transfer of present Unit- 
ed States plants to the world control 
authority; the authority will be responsi- 
ble for the management of all such plants 
in every country. The Russians feel man- 
agement to be a degree of control which 
interferes intolerably with national life. 


Clearly no golden-mean is possible be- 
tween these two irreconcilable positions. 
The irreconcilability is aggravated by the 
deep conviction on each side that the other 
is trying to outmaneuver, surround, and 
eventually overpower it. 


Usually compromise is reached by each 
side’s giving up part of its position. Tit 
for tat. In this case, we propose that 
both sides give up the same thing, for the 


same reason. We propose a compromise 
whereby the principal tool of military 
power is removed from the hands of both 
sides, by agreement, without loss of the 
foreseeable benefits of nuclear science to 
either side. Whether a plan for interna- 
tional control of atomic energy is adopted 
or not, equality in atomic military poten- 
tial is eventually inevitable. Equality in 
this field is most advantageous when both 
sides of the equation are set equal to zero. 
The advantage to the people of the world 
becomes less, the higher the military po- 
tential. At some point national equality 
becomes dangerous national rivalry. 


The plan now under discussion by the 
United Nations! calls for construction of 
dangerous atomic production plants in 
while the United States 
gives up only the bomb fabrication phase 
of its current activities. 


many nations, 


Thus the atomic 
military potential of all major nations 
will be equalized nearly at the present 
high level of the United States. If no in- 
dustrial plants are permitted to exist, na- 
tional rivalry in the field of atomic ener- 
gy is reduced to a rivalry in the quality 
and size of the staff of research and de- 
velopment experts who can activate a 
bomb project. 


The experience of the armament race 
leading to 1914 indicates that the likeli- 
hood of war is greater the higher the 
general level of military potential. It is 
that atomic facilities 
raise a nation’s military potential, wheth- 
er managed by a world control agency or 
not. We propose to do more than remove 
the threat of surprise atomic attack; we 
propose to minimize the danger of atomic 
war. 


clear industrial 


We propose the following compromise 
between the Russian and American posi- 
tions: Let there be a world agreement 
that no new industrial atomic plants shall 
be built anywhere in the world for a num- 
ber of years. Let there be established an 
Atomic Development Authority along the 
lines proposed by the United States, with 
responsibility for world geological sur- 
veys, inspection against illegal activities 
leading toward bomb manufacture, and 
operation of laboratories for nuclear re- 
search and pilot plants for development 


4 





11 Bulletin of the Atomic Scientists, Vol 38, 
No. 1, p. 16 (Jan., 1947). 
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of methods of U-235 enrichment and plu- 
tonium production. 


The Authority will estimate the quan- 
tity of enriched U-235 and plutonium re- 
quired for research and development ac- 
tivities during the next twenty or so 
years, and draw plans for its distribution 
to research stations throughout the world. 
Enriched material now existing in excess 
of this quantity will be destroyed. The 
size of research and development piles will 
be set so that the rate of production and 
the inventory of material usable in bombs 
within each nation are below agreed-upon 
limits. We believe that limits can be set 
which permit a large-scale research effort 
with no danger to peace. 


All pilot plant studies of fissionable ma- 
terial production and of power generation 
will be undertaken by the Authority; 
since the men who make the studies will 
be viewed as military assets by groups 
planning to seize military power, these 
men should come under close internation- 
al surveillance. 


As soon as there is established an in- 
spection safe- 
guards agreed on previously, the United 
States will dismantle its large-scale pro- 
duction plants (K-25 and Y-12 at Oak 
Ridge and the plutonium piles at Han- 
ford), permit the distribution of fission- 
able material for research, and publish 


system which provides 


all significant scientific and technical in- 
formation, from mining to bomb design. 
When the supply of fissionable material 
for research is exhausted, let the nations 
agree upon the operation of a single small 
U-235 separation plant and a pile to pro- 
vide material for experimentation at the 
required rate. (If after ten to twenty 
years the nations cannot so agree, there 
will be far more serious things to worry 
about than the shortage of U-235 and 
plutonium for research.) 


Powers of Atomic Development Authority 


Under our proposal, neither the Atomic 
Development Authority nor any other 
person will have the power to mine and 
process uranium and thorium on a large 
scale (beyond needs of laboratory and 
ordinary commercial users); to operate 
reactors or separation plants which pro- 
duce large quantities of material usable 
in bombs or which, by relatively minor 
operational changes, could make mate- 
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rial for bombs; to operate facilities for 
making atomic weapons or for research 
and development in military uses of atom- 
ic energy—these activities, let the world 
agree, are too dangerous for our time, 
since they guarantee national rivalry in 
the field of atomic energy at an extremely 
dangerous level. Let us spend our time 
in world education and political develop- 
ment so that future generations will not 
know fear. 


Our proposal contains little that is new. 
It is a modification of the plan proposed 
by the Lilienthal Committee, and indeed 
may be regarded as a proposal concerning 
the steps whereby the Lilienthal Commit- 
tee’s plan may ultimately be put in effect 
when world conditions permit. In the fall 
of 1945, Urey, Langmuir, Szilard and oth- 
ers, while testifying before the Senate’s 
Atomic Energy Committee, expressed 
their willingness to delay the development 
of atomic power, if delay would make war 
The authors of the Chicago 
Draft Convention!2 proposed a five-year 


less likely. 


delay in construction of large-scale power 
plants; during this time the international 
agency would carry out pilot plant studies 
to determine plant designs which make 
control easy and sure. 


We add two requirements: (1) that the 
present United States plants be destroyed, 
since if they are not other countries will 
wish similar plants immediately, even if 
construction of power plants is delayed; 
and (2) that the exploitation of atomic 
power be postponed until the world can 
use it safely. 


Our proposal is in the interest of the 
people of the United States. To persuade 
them of the fact may be difficult. On the 
surface it appears that our proposal re- 
quires America to give up much which she 
would keep under the present United States 
plan. It will require a more extensive and 
serious in this 
country than is now in progress to ex- 


educational campaign 
plain that our temporary atomic military 
superiority is a potential hazard, and not 
an advantage, either strategically or as a 
“bargaining point.” Today this superior- 
ity is perhaps the greatest single stimu- 
lus for an atomic armaments race. To- 
morrow the superiority will vanish. If 
atomic equality is reached after an arma- 
ments race, or after a program of con- 


struction of atomic industries in other 


countries under the present United States 
plan, the American people will be ex- 
posed to greater threat of war than if our 
proposal is adopted. 

The United States can progress toward 
international cooperation only by cour- 
ageous display of farsightedness. It can- 
not throw away its present atomic mili- 
tary superiority before a control agree- 
ment is reached, but it should clearly ex- 
press willingness to destroy the plants 
and stockpiles which constitute this su- 
periority. The people of the United 
States must learn to prefer an atomic 
agreement which does not put nearly 
complete atomic bomb plants in every ma- 
jor country. They will suffer no hardship 
if our present atomic plants are dis- 
mantled and if no industrial atomic power 
plants, battleships, or rockets are built. 
No country is less in need of a new and 
expensive fuel than the United States. 
We believe there are more profitable tasks 
for this country’s staff of technical men, 
now in short supply because of the war, 
than work on nuclear power systems. 


Although it is difficult to analyze the 
motives of the Russian leaders, it appears 
to us that our proposal has many advan- 
tages to them. The present superiority 
of the United States makes their discus- 
sion of the United States plan difficult. 
They are unwilling to contemplate a sit- 
uation in which the combined atomic pro- 
duction capacity of non-Russian states 
exceeds the capacity of Russia and her 
satellites, yet they cannot hope to secure 
agreement to a disposition of production 
plants in which this is not the case. If 
the United States plan is adopted, Russia 
must expand a large technical and indus- 
trial effort to match America’s present 
production plants and stockpiles. In addi- 
tion, the Russian leaders must use valu- 


able personnel to lay plans and train men. 


for the militarization of Authority facili- 
ties in the event of war. All of this must 
be done if Russia is to feel “secure”, 
however questionable security based on 
competitive preparations for atomic war 
may be. 


Under our proposal, Russia’s leaders 
will be assured, by an inspection system 
partly under their control, that no such 
competition is needed. Russia’s (and ev- 
ery country’s) security is complete as 


2 Ibid., Vol. 1, No. 8, p. 11 (April 1, 1946). 
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soon as the United States reveals its 
know-how, scatters its stocks of fission- 
able materials, and dismantles its plants. 
Russia can then use its scientific and en- 
gineering staff for more constructive 
tasks than duplication 
atomic facilities. 


of America’s 


Inspection Easier 


The Lilienthal Committee pointed out 
that “ it is far easier to discover an oper- 
ation that should not be going on at all 
than to determine whether a lawful op- 
eration is being conducted in an unlawful 
manner.”13 Inspection is easier under our 
proposal because there are fewer lawful 
operations than there are under the Unit- 
ed States plan. Our proposal requires an 
inspection system which will detect the 
existence of unlawful large-scale mining 
operations, large-scale 
uranium and thorium, manufacture of 
nuclear fuels, and bomb fabrication. The 
only lawful operations are small-scale 
laboratory use of fissionable materials and 
possibly small-scale mining. A high de- 
gree of assurance that attempts to obtain 
bombs must fail is afforded under our pro- 
posal by a careful geological survey of 
the world for deposits of uranium and 
thorium, followed by a continuous watch 
of all known deposits. Experts generally 
agree that such a survey and watch has 
a high probability of success.14 The Unit- 
ed States plan requires not only an in- 
spection system to detect the unauthorized 
existence of all operations from mine to 
bomb, but also a system to insure that all 
authorized mines and plants for process- 
ing, manufacture and use of nuclear fuels 
are operated without illegal diversion of 
material in amounts dangerous to peace. 
Every nation will demand assurance that 
dangerous plants in all other countries 
are legally operated. In addition, private 
vendors of graphite for Authority piles, 
of diffusion membrane, centrifugal pumps, 
and control instruments for Authority 
gaseous diffusion plants, etc. must be 
carefully watched to prevent production 
of undeclared goods and their shipment 
to illegal plant-sites. (Under our propo- 


processing of 





1% Reference (1), p. 84. 


% Jerome Fisher, Bulletin of Atomic Scientists, 
Vol. 1, No. 5, p. 1 (Feb. 15, 1946); Report on Con- 
trol of Mineral Production by Committee under 
Chairmanship of P. F. Kerr, ibid., Vol. 1, No. 6, 
Dp. 4 (March 1, 1946). 


sal the manufacture of these unusual ma- 
terials on a scale: unwarranted by their 
limited commercial use constitutes a dan- 
ger signal.) Because of the scale of the 
effort required to construct an atomic in- 
dustry, a large fraction of the industrial 
know-how can never be under direct Au- 
thority control, and so much come under 
close Authority surveillance. 


We believe that there has been insuffi- 
cient emphasis on the difficulties of as- 
suring that large industrial plants are 
legally operated. The problems of material 
accounting will assume nightmarish pro- 
portion when the world’s rate of produc- 
tion of fissionable material becomes many 
times the present productivity of Oak 
Ridge and Hanford, so that very small 
percentagewise losses become potentially 
very hazardous. 

Some may argue that under our propo- 
sal there is greater temptation to attempt 
an illegal bomb production program, since 
success finds the criminals with great rel- 
ative strength when no one else is en- 
gaged in industrial activities leading 
nearly to bomb assembly. Against this 
argument we must set the temptation un- 
der the United States plan to misuse or 
seize dangerous industrial facilities. We 
believe that an inspection system can give 
more positive assurance that no large- 
scale illegal bomb programs exist than 
that no fissionable material is diverted 
to small hidden bomb assembly plants, or 
that groups do not plan seizures. 


The Lilienthal Committee emphasized 
the fact that first rank scientists and en- 
gineers, the only people competent to di- 
rect an inspection force, will not choose 
to serve on a purely negative, police-like 
inspection force. Our proposal calls for 
a world authority with no purely operat- 
ing jobs, fewer police jobs than are called 
for by the plan proposed originally by 
the Lilienthal Committee and now under 
consideration by the United Nations, and 
the same number of interesting research 
and developmental jobs. The men needed 
to direct an inspection force will be at- 
tracted and stimulated by research, de- 
velopment, and pilot plant activities of 
the Authority; they are not much inter- 
ested in the operation and control of 
large plants or the mass procurement of 
materials of construction. The job of in- 
spection is largely one of imagination, a 
job of guessing the manifold forms which 


an illegal plant might take, the substitute 
materials, the dodges. 


Enforcement Less Likely to Mean War 


Under the United States plan the most 
probable form of violation of the atomic 
control agreement is the seizure of. Atomic 
Development Authority plants and stock- 
piles, an action highly likely to succeed. 
Even when persons are caught diverting 
material to hidden bomb-sites or mining 
illegally or building plants, they are like- 
ly to attempt seizure of the nearest Au- 


thority plants in an effort to carry 
through their jeopardized plan of world 
conquest. Each country will prepare 


plans and staffs for the seizures and rapid 
militarization of Authority plants; it 
will do this in self defense against the 
day another country acts. Leaks of in- 
formation about these plans and staffs 
will contribute to international tensions. 

Minorities eager for political power 
will be likely to urge seizure, an over- 
night task tempting in its apparent sud- 
den increase in national military advan- 
tage. Public and technical support for 
seizure will be easier to obtain than sup- 
port for a program of building bomb 
plants from scratch, since the latter re- 
quires years before military advantage is 
secured. In the crisis following seizure, 
successful 


fabrication of second-rate 


bombs—second-rate, that is, relative to 
1945—from de- 
natured material is not much less serious 


than fabrication of first-rate bombs. 


those used in August, 


When a group seizes Authority plants 
and stockpiles within a country, it is like- 
ly that the only means of punishment 
available to the Authority is a request for 
other countries to declare war on the of- 
fending nation. Thus, even though the 
people of the country are not in sympathy 
with the seizure prior to its occurrence, 
they will probably be forced to unite be- 
hind the criminals in mutual defense 
against the violence of the attack from 
without. 

Under our proposal, since no legal in- 
dustrial plants exist, the crimes of their 
seizure or misuse cannot occur. Persons 
who would make bombs must secretly en- 
gage in all activities from mine to bomb, 
and the likelihood of success is small. 


There is a good chance that punishment 
of all crimes possible under our proposal 
can rest on prosecution of individuals in 
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ecurts of law. At the first sign of the 
opening of a mine, the construction of an 
illegal plant, or the misuse of a labora- 
tory device, the Atomic Development Au- 
thority can issue a warrant for the ar- 
rest of all persons with knowledge of the 
illegal activity, so that they can be ar- 
raigned before an international court of 
law. 


A Manageable Step Toward World 
Government 
Atomic energy control must be a first 
step in the evolution of the United Nations 
toward world government and complete 
disarmament. 


We believe that the United Nations, as 
presently organized, is too weak to assume 
the grave responsibilities of atomic energy 
control according to the present United 
States plan. This plan in our opinion re- 
quires full world government based on a 
strong habit of peace. The United Na- 
tions shows little sign today of moving 
toward peace; the nations show little sign 
of wishing to disarm. It is hard to imag- 
ine countries giving up other capital weap- 
ons unless they are disarmed atomically. 
Rather, each nation will argue a sacred 
duty to maintain a military establishment 
to protect the vital industrial plants of 
the Atomic Development Authority with- 
in its borders. 


There has been little discussion of the 
steps leading to international control by 
the United States plan, but it may be safe- 
ly predicted that no major nation will be 
satisfied with any other nation’s plan for 
the locations, capacities, and start-up 
dates of large U-235 separation plants 
and plutonium reactors, for mining quo- 
tas, ore shipments, stockpiles of enriched 
material, ete. Persons who speak of a 
strategic balance in the geographical dis- 
tribution of plants and stockpiles raise 
questions only of their own disingenu- 
ousness—a way has not yet been found to 
slice a pie five ways so that each single 
piece is larger than the other four put 
together. 


There is good historical evidence that 
reliance on balance of power to preserve 
peace, when nations mistrust each other, 
actually makes war more likely. If rough- 
ly equivalent atomic energy installations 
are located in many countries (possibly 
along with a few atomic bombs, as some- 
times suggested), in the hope that over- 
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whelming strength will remain with the 
law-abiding in the event of a violation of 
the atomic energy agreement, one can be 
fairly sure that no violations will occur 
until a number of countries have been 
lined up in a coalition. In fact, there will 
be an intense diplomatic effort to form 
opposing parties of nations, i.e., to estab- 
lish a balance of power between two 
groups. One can also be fairly sure that 
shortly after opposing groups of nations 
are organized, all countries in one bloc 
will, as if by coincidence, violate the 
atomic energy agreement simultaneously. 
Simultaneous seizure of Authority plants 
and stockpiles can easily be arranged and 
takes a few hours to execute. Simultane- 
ous Violations are far less likely if no 
industrial atomic energy plants exist, 
since operations leading to the undetected 
manufacture of atomic bombs take years 
and are unlikely to be attempted by a 
number of countries at the same time. 


Shall There Never Be Industrial Atomic 
Power 

Some may argue that our proposal 
places an intolerable restriction on human 
progress; that man in his conquest of na- 
ture is fated to exploit large-scale atomic 
power, and no turning aside or delay of 
fate’s processes is morally acceptable. In 
the words of the Lilienthal Committee, 
the argument is that “any effort to con- 
fine the inquiring mind . .. is doomed to 
failure,” and that “the very existence of 
a prohibition against the use of piles to 
produce fissionable material suitable for 
bombs would tend to stimulate and en- 
This 
argument makes humanists of power pile 
designers, and of us, advocates of medie- 
val reaction. 

We believe that it is both desirable and 
possible to place limitations on human in- 
quiry. A psychologist who wishes to study 
panic would learn much by setting fires 
to theatres. This is a method of investi- 
gation which is forbidden to the humane 
scientist. Progress in this field of psy- 
chology is desirable, but must proceed at 
the slow pace set by accidental discovery 
(as by a psychologist who by chance can 
observe panic during a theatre fire). It 
is easy to think of other examples. We 
believe that for our generation any infor- 
mation which can be obtained from large- 


courage surreptitious evasions.’’15 





% Reference (1), pp. 17 and 21. 


scale atomic power plants (and which 
cannot be obtained from pilot plants) is 
not worth the probable price in. human 
suffering. 

Engineering experience generally sug- 
gests the unlikelihood of additions to 
scientific knowledge as a direct result of 
large-scale industrial activity. Industrial 
installations are usually poor experimental 
tools, because their construction is neces- 
sarily conservative and the range of 
operating variables limited. It is con- 
ceivable that a purely scientific enterprise 
may require the construction of a pile 
which produces bomb material at a dan- 
gerous rate. If the experiment can be 
performed quickly, so that there is no 
dangerous accumulation of bomb mate- 
rial, it may be possible to secure interna- 
tional agreement to construct one such 
pile, operate it for a short time, and de- 
stroy it. But if the enterprise requires 
long-term operation of such a pile, we 
believe that our generation should forego 
the information which the enterprise 
could yield. 

We do not propose that industrial atom- 
ic power never be developed; it is prob- 
ably a long-term good. As other sources 
of energy become depleted and as the 
habits of peace become strong, the advan- 
tage of atomic power will become greater 
and the danger less. 

In making a judgment on a foreseeable 
social change of the magnitude of that 
promised by the development of nuclear 
power, it is important to consider path 
and method even more carefully than 
goals and outcomes. The history of so- 
cial programs and plans shows many sad 
examples of the failure to consider means 
along with ends. The communist experi- 
ment will not, we fear, be the last horrid 
example. The attempt to force technolog- 
ical change, just because the physicists 
have said ‘Ready’, leaves out the other 
crucial prerequisites of a successful, so- 
cially advantageous development. 

The Tennessee Valley Authority shows 
how the Atomic Development Authority 
should proceed. The technical methods of 
flood and erosion control, power and fer- 
tilizer production, and scientific farming 
were ready for large-scale application 
long ago. An attempt to force immediate 
use of these methods, without prepara- 
tory education, would have failed. Such 


(Continued on Page 185) 
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Economic Aspects of Atomic Energy 


as a Source of Power’ 


A Discussion of the Estimated Costs of Atomic Power 
and of the Economic Factors Which May Affect Its Use 


(The following article is based on a speech delivered at the meeting of the American 
Economics Association at Atlantic City on January 28.) 


je POSSIBLE USE of fissionable substances as a new and important 
source of energy gives rise to a number of economic questions. This 
paper deals in a very general way with two sets of questions: (a) those 
related to the comparative costs of producing energy from atomic fuels 
and other sources; and (b) those related to the economic consequences 
which might follow the introduction and use of atomic fuels. The dis- 
cussion is built around examples which illustrate each of the questions 


considered. 


I—The Comparative Costs of 
Power from Atomic and Non- 
Atomic Sources 


Energy is developed in the atomic pile 
in the form of heat. The heat produced 
might possibly be consumed directly in a 
variety of industrial and non-industrial 
uses requiring either low or high-tempera- 
ture heat. In the light of what is known 
of current research on peacetime applica- 
tions of atomic power, it is probable that 
the earliest important use of the heat 
produced in the pile will be in the genera- 
tion of electricity. It is for this reason 
that such estimates as have been made 
of the cost of energy from atomic sources 
have been for the generation of electric 
power. This paper, similarly, is limited 
to a discussion of atomic energy as a 
source of electric power. 

Electricity is, at the present time, gen- 
erally produced most cheaply in large 
hydroelectric developments.1 One impor- 
tant factor to notice in connection with 
water power is that it exists only where 
natural conditions permit, and that it is 
not considered economically feasible to 
transmit the electricity produced beyond 
a radius of about 300 miles.2 The cost 





*The author wishes to express his thanks to 
Jacob Marschak and Edward Boorstein for their 
many helpful suggestions which have been in- 
corporated in this paper. 
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of electricity based on a fuel such as 
coal is generally higher than for hydro- 
electric power, but such fuels are very 
widely used because they can be trans- 
ported to the power station, wherever 
located. 

The transportation of ordinary fuels is, 
however, costly; for example, each 200 
miles of coal transportation by rail adds 
about 1 mill per kilowatt hour to the cost 
of electricity so that generating costs in 
a power station located 400 miles from 
a coal mine might be greater by about 
30% than in a station at the mine mouth, 
as a result of the cost of coal shipment 
on railroads.2 When we consider that one 
lb. of atomic fuel yields about as much 
energy as 2 1/2 million lbs. of coal it 
is clear that, by ordinary standards, the 
cost of transporting atomic fuel will be 
infinitesimal. As a result nuclear power 
costs will for similar plants be fairly uni- 
form throughout the world. 


Estimated Cost of Atomic 


Power 


What, then, are the costs of producing 
atomic power? The most authoritative 
publicly available estimate of costs is that 
derived by a group working at Oak Ridge 
under the direction of Dr. C. A. Thomas,4 
Vice-President of the Monsanto Chemical 
Company. According to this study a pow- 
er plant based on atomic fuel could gen- 
erate electricity at a cost of about 8 mills 
per kilowatt hour, if operated at 100 
per cent of capacity. Because of the na- 
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ture of their demand, power stations 
normally operate at no more than about 
50 per cent of capacity; we have, there- 
fore, reconstructed the Thomas figure on 
the basis of operations at 50 per cent 
of capacity, and have derived an estimated 


cost of about 10 mills per kilowatt hour. 

A lower cost for atomic power was de- 
rived by a group working under the direc- 
tion of Professor Condliffe at the Univer- 
sity of California.5 They estimated that 
the same general type of plant as was 
assumed by the Thomas group might pro- 
duce electricity for as little as 4 mills 
per kilowatt hour, operating at about 
45 per cent of capacity. This compares 
with a cost of about 10 mills in the Thomas 
report. 


Both estimates are surrounded by a wide 
area of uncertainty because the future 
cost both of constructing atomic plants 
and producing fissionable materials can be 
estimated only within broad limits. Des- 
pite the uncertainties, it is possible to iso- 
late one factor which may account for at 
least part of the difference between them. 
Thus, the estimate of the Thomas group 
is for a plant with a capacity of 75,000 
kilowatts, while the California estimate 
is for a plant of 500,000 kilowatts. 


The California study indicates that a 
part of the investment in an atomic power 
plant would be for special instruments 
and controls, and that their costs would 
not vary in the same proportion as size 
of plant. As a result, the larger plant 
assumed in the California study might be 
expected to produce electricity at a sub- 
stantially lower cost than the smaller plant 
assumed in the Thomas report. 


1 For data supporting this generalization see Gordon, 
Lincoln, “‘Power and Fuels” in Industrial Location 
and National Resources, National Resources Plan- 
ning Board, December, 1942. 


2 Watson, J. P., “Potential Waterpower in the 
United States” in Energy Resources and National 
Policy, National Resources Committee, January, 1939. 


8 Based on data in 1.C.C. Reports, Vol. 69, p. 18; 
Electrical World, Dec. 2, 1939, “4th Steam Station 
Cost Survey”; and Bauer, John and Gold, Nathaniel, 
The Electric Power Industry, Harper, 1939. 


4 Nuclear Power, Scientific Information Transmitted 
to the United Nations Atomic Energy Commission 
by the United States Representative, Vol. IV, Septem- 
ber 5, 1946. 


5 “Atomic Energy, Its Future in Power Production,” 
Chemical Engineering, October, 1946. 
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The two estimates may, therefore, be 
taken to suggest that the cost of gen- 
erating electricity in atomic power plants 


may be somewhere between 4 mills and 
10 mills per kilowatt hour, or possibly 
Table I 
summarizes our estimates of electric gen- 


somewhat beyond this range. 


erating costs for selected re- 


less, even in the United States costs 
approach the upper limit of the range of 
atomic costs in certain parts of Minnesota, 
South Dakota and Wisconsin. 

Costs throughout Argentina in 1937 
were in the neighborhood of the upper 


end of the range of atomic costs; currently, 


be possible through the use of atomie 
energy appear to be considerable. 

Other regions with generating costs 
approaching the upper end of the range of 
atomic costs and, therefore, exemplify- 
ing places where atomic power may be 


economically’ feasible, are Hungary, and 





gions in 1937, a prewar normal 
year, and 1947, in those cases 
The 
regions have been chosen to 
represent varying patterns of 
energy resource occurance and 


where data are available. 


TABLE | 


Estimated costs of generating electricity in selected regions 
of the world, 1937 and 1947, compared with estimated costs 
of atomic power. 


areas remote from coal mines 
in India and China. Hungary 
uses domestically-mined fuel for 
the generation of electricity and 
the high costs are explained by 
the fact that the fuel is poor 











in quality and costly to mine. In 
Average Generating Cost of Atomic P . . 
use. Costs in Mills per ayer ak “ny Rooms Cie and India the “one of 
For every region covered the Kilowatt Hours., eee electric generating costs in re- 
costs of electricity are within beng 1947 gions remote from energy re- 
or above the range of atomic sources is relatively high as a 
power costs we use. This could Thomas Report 8.0-10.0. result of coal transportation; 
be taken to indicate that atomic G,jto nia Report 4.0. the highest costs in India are 
plants of a size assumed in the above those in China because 
‘ ‘ A ti . ' , 
California study could produce fm regions 9.0 16.0 mines are more highly localized 
electricity more cheaply than Inland regions 10.0-11.0 | 17.0-18.0 in India. 
some of the power stations cur- ¢;,, The position of Great Britain 
rently in operation in all coun- Mining regions 6.5-7.0 - differs from that of the other 
z . Other regions 7.0-9.0 — ‘ 
tries. However, such stations regions covered. It has tradi- 
would probably be so large that Great Britain 7.25 9.5 tionally been an important pro- 
few, if any, locations could ab- Hungary 9.25 me ducer and exporter of coal, and 
sorb the electricity produced, tail there are few regions in that 
. . ° ° . naia 
considering the feasible limits Mining regions 65-75 -_ country remote from sources of 
of transmission. Other regions 7.5-10.0 —_ energy. This condition was re- 
For sae, © eo _ Soviet Union flected in moderate costs of 
watt pean, ros oe size Ural region 6.5 _ electricity as shown in Table I 
assumed in the Cali an wm, United Statess for 1937. However, generating 
produces enough electricity to At mines 5.50-6.25 | 5.75-6.75 : é : 
: i a : Bese efees er en devel. costs are considerably higher in 
satisfy an industrialized region . eaten 6.50-7.25 | 7.00-8.25 . 
pi ‘ oped waterways 90-7. 00-5. 1947 than they were in 1937 as 
of about one million population. Far from mines, accessable ate ; 
As estimated coal-electricity by rail 7.50-8.75 | 8.50-9.50 a result of increases in the costs 














costs approach the upper limit 


of mining coal between the two 


of the range of atomic costs, or 
go beyond it, this qualification 
becomes less important, for this 
can be taken to indicate that 
even more moderately-sized 


1 In order to place all electricity costs on a comparable technological base, 
we do not show data on actual generating costs since these would be influ- 
enced by the condition of the plants in operation. Instead we have estimated 
electric generating costs from the cost of fuel in the various regions, assuming 
the same relationship between fuel costs and generating costs as would obtain 
in a modern 100,000 kilowatt plant operating wih a 50 percent load factor. 
(Based on data in Electrical World, December 2, 1939, "4th Steam Station 
Cost Survey,"" and Bauer and Gold, op.cit.) All coal prices include cost at 
mine and transportation charges. Transport costs from mines to consuming 
regions estimated from representative railway, river, and ocean freight charges. 


years. 

In part these increases have 
resulted from temporary dislo- 
cations brought on by the war; 
in part, there has been a long 


atomic power plants might pro- 
duce electricity more cheaply 
than coal plants. 

The highest and lowest level 
of generating costs in the coun- 
tries covered in Table I are for 
Argentina and the United States 


5 Coal plants only. 
tionship described in footnote (c). 


2 75,000 kilowatt plant assumed. Lower cost based on 100 percent load factor; 
higher cost estimated by us for 50 percent load factor. 


8 500,000 kilowatt plant and 45 percent load factor assumed. 


4 Data on mining costs could not be found for this region, hence U. S. mine 
price was used. 


Generating costs estimated on basis of standard rela- 
Earlier figures relate to 1938 and are 
based on data on actual fuel costs for plants in operation in that year. Figures 
for 1947 are preliminary estimates derived by us from general information on 
current coal prices and freight rates. 


run tendency towards increasing 
costs in the British coal indus- 
try as a result of an insufficient 
degree of mechanization and 
modernization of coal mines to 


counteract the decline in the 





respectively. This is to be expected since 
Argentina is an outstanding example of 
a country poor in energy resources which 
must import fuel from extremely distant 
sources of supply, while the United States 
is an outstanding example of a country 
with abundant fuel resources. Neverthe- 


118 


costs throughout Argentina are consider- 
ably beyond the highest estimate of atomic 
costs, as a result of the world wide short- 
age of coal and shipping. If post-war 
normal electricity generating costs in 
Argentina are somewhere between costs 
in 1937 and 1947, the savings which might 


grade of coal resources. Whether 
coal costs will fall in the future, and by 
how much, will depend on the success 
the British have in carrying through 
modernization of their coal industry; if 
they do not experience a high degree of 
success, atomic energy may prove to be 
a cheaper source of electricity than coal. 
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The Ural region of the Soviet Union 
typifies still another situation. The cost 
of generating electricity in this region 
is estimated at a level about midway be- 
tween the two estimates of atomic costs, 
which suggests that the use of atomic 
power may be of questionable economic 
benefit. The relatively low level of costs 
results from the current use of locally 
mined coal and lignite for electric power 
generation.® 

There is evidence, however, that any 
substantial expansion of electrification in 
this region would require that coal be 
sent from other parts of the Soviet Union. 
We estimate that such additional amounts 
of electricity would cost between 9.0 and 
9.5 mills per kilowatt hour—a level not 
far below the upper end of the range of 
atomic costs. Atomic energy might pro- 
vide the additional power at a lower cost. 


Other Factors Affecting Costs 


Before concluding the analysis of the 
comparative costs of power from atomic 
and non-atomic sources, two additional 
factors which might favor the position of 
atomic power should be considered. The 
estimates of atomic power costs are for 
a technology on the threshold of develop- 
ment. Great declines in cost may be pos- 
sible in the future as a result of advances 
in techniques of constructing and operat- 
ing piles, and of producing fissionable 
materials. Electricity based on coal rep- 
resents an established technology which 
probably will not undergo radical change 
to nearly the same extent. 

The second factor to consider is that 
for such countries as China, India, Great 
Britain and the Soviet Union, the saving 
involved in introducing atomic energy can 
not be assessed merely by comparing the 
current level of costs of producing power 
from atomic and non-atomic sources. 

To a certain extent expanded electrifica- 
tion in each of these countries would re- 
quire considerable investment of capital 
in the development of energy resources: 
England may be able to buy cheaper elec- 
tricity in the future at the cost of large 
scale investment in the modernization of 





6 In addition, as noted in Table I, in the absence 
of data on actual mining costs in this region, we were 
forced to fall back on estimates based on United 
States experience. Actual costs in the area, therefore, 
may be higher than the costs we show. Similarly, the 
estimated costs of electricity based on coal shipped 
from other parts of the Soviet Union may be too low. 


coal mines; China, India and the Soviet 
Union may be able to expand electrifica- 
tion through hydroelectric development or 
by the development of new coal mines 
and the modernization of old ones. Atom- 
ic nergy, either alone or in conjunction 
with other energy resources, might pos- 
sibly offer a faster route to expanded elec- 
trification or one requiring a smaller total 
investment of capital. 


1l—Economic Effects of the 
Use of Atomic Energy 


On the basis of the comparative costs 
of producing electricity from atomic and 
non-atomic sources, it appears possible 
that atomic fuels may replace or supple- 
ment existing sources of power in some 
parts of the world at an early date. The 
affected regions will not necessarily be 
areas remote from existing energy re- 
sources as can be seen from the fact that 
atomic energy may prove cheaper than 
coal in a country like Great Britain. 


The figures presented above are, how- 
ever, purely suggestive and it would be 
incorrect to draw any hard and fast con- 
clusions with respect to specific areas from 
them. As a result, our discussion of the 
economic effects of the use of atomic ener- 
gy is not limited to the specific areas for 
which data are shown above. We consider 
first the savings which might be involved 
in replacing fuels currently used in the 
generation of electric power by atomic 
energy; and, second, the unique develop- 
mental possibilities opened up by atomic 
power. 


The total saving in an economy such 
as our own as a result of the use of 
cheaper fuel in electricity generation, may 
be seen from the following overall figures. 
The amount of fuel consumed in the United 
States in 1942 for the generation of elec- 
tricity by central stations was about 80 
million tons of bituminous coal equiv- 
alents.?7 If we assign an average value 
of $6 per ton of coal equivalents at the 
power station, we get a total value of 
about $500 million for fuel consumed by 
the electric utilities. This figure could be 
increased to include fuel consumed by 
certain industrial establishments in the 
generation of their own power, and it 
would still come to no more than a 
fraction of 1 per cent of our total national 
income of about $150 billion. 


Thus, if all the fuel currently used in 
the generation of electric power were re- 
placed by a fuel which costs nothing the 
Savings in our economy would be very 
small. The savings per unit of electricity 
would be greater for countries in which 
fuel costs are higher than in the United 
States, but few 
power-based to anything like the same 
extent as the United States. 


of these countries are 


Broader Economic Effects 


Obviously, however, this type of cal- 


culation does not provide a measure of 
the full economic effect to be expected 
from the possible cheapening of power 
through the introduction of atomic ener- 
gy, nor is it even a measure of the major 
economic effect. For the major economic 
importance of the cheapening of power 
in any part of the world is to, be found 
not in the cost-reducing effects, as such, 
but in the growth in economic activities 
which may result therefrom. In one sense 
the large-scale development of hydro- 
electric power by the TVA merely reduced 
the cost of power in the Tennessee Val- 
ley, but we do not think of this saving 
as a full measure of the economic effects 
of TVA, because the principle effect of 
cheap power has been to expand the econ- 
omic life of the region. 


The domestic demand for electricity 
has grown as a result of cheaper rates, 
and has brought with it the extended wir- 
ing of homes, the introduction of new 
electrical appliances in the home and on 
the farm, the proliferation of service ac- 
tivities related to electrification, etc. Cheap 
power also encouraged greater industriali- 
zation by making new combinations of 
productive factors economically feasible. 
The industries developed in the first in- 
stance as a result of the availability of 
cheap power have been electroprocess in- 
dustries which, in turn, have served to at- 
tract a variety of secondary industries. 
These developments and many more tend- 
ed to reinforce one another and merge 
in a general process of growth. 

Similar developments on a varying scale 
could occur elsewhere as a result of the 
cheapening of power. The number of areas 
opened up to this kind of development by 





7 Gould, J. M., Output and Productivity in the 
Electric and Gas Utilities, National Bureau of Eco- 
nomic Research, 1946, p. 163. 

8 Lilienthal, David E., 


TVA Democracy on the 
March, Harper, 1944. 
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atomic energy are very much greater than 
with other energy resources because it is 
not bound to a specific site in the manner 
of water-power, nor is it costly to trans- 
port in the manner of ordinary fuels. 
Thus, one of the great promises of at- 
omic energy lies in the development of 
regions remote from other energy re- 
sources. In such cases the important effect 
is to be sought in the pervasive influence 
of power in the economic development of 
an entire region as in the Tennessee Val- 
ley, rather than in the savings involved 
in substituting one source of power for 
another. 


We must note, too, that our calculation 
of the overall savings involved in the 
possible cheapening of power obscures 
the differential importance of atomic en- 
ergy in the development of specific indus- 
ries. It is to be expected that in an ad- 
vanced economy, such as our own, the 
impact of atomic power will be felt large- 
ly through its effects on the important 
energy-consuming industries. 


Costs in such industries might be re- 
duced substantially either through the 
use of cheaper power in present locations; 
or through the location of production in 
new centers in which atomic fuel is 
brought to raw materials, which, in the 
past, had to be shipped to fuel for process- 
ing; or through a combination of the two 
causes. Examples of industries in which 
location of production, costs of production, 
or both could be affected by the advent 
of atomic power include the electroprocess 
industries such as aluminum, ferroalloys, 
and chlorine; and important heat consum- 
ing industries such as metal smelting, 
cement, glass, clay products, and pulp 
and paper. 


To illustrate, specifically, the type of 
development which could result from the 
use of atomic power, we consider its pos- 
sible significance for aluminum, an im- 
portant electroprocess industry. Table II 
presents data on those components of costs 
in the production of aluminum which might 
be affected by atomic power. 


Since power accounts for roughly 20 per 
cent of the cost of pig aluminum, it is 
clear that a substantial reduction in total 
costs could be achieved through reduc- 
tions in power costs. Because their power 
requirements are so great, aluminum re- 
duction plants have located themselves 
close to sources of cheap power. The plants 
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covered in Table II obtain power at an 
average cost of less than 2 mills per kilo- 
watt hour from nearby hydroelectric pow- 
er stations. Atomic power plants may be 
able to match these low costs at some 
time in the future, but it is questionable 





TABLE Il 


Costs of power and transportation of 
Bauxite and Alumina in the estimated 
average postwar cost of pig aluminum 
in Alcoa plants. 








Cents per 
Pound of | Percent of 
ig Total Cost 
Aluminum 
Power for Electrolytic Re- 
duction of Aluminum (9 
kilowatt hours per Ib. of 
metal) 1.73 19.6 
Transportation of Bauxite 
and Alumina 1.24 14.0 
a. Bauxite from Dutch 
Guiana to Mobile, Ala- 
bama 0.55 6.2 
b. Alumina from Mobile 
to electrolytic aluminum 
plants 0.69 7.8 
Other Costs 5.87 66.4 
Total Cost 8.84 100.0 











Source: Adapted from data in “Aluminum Plants 
and Facilities," Report of the Surplus Property 
Board to the Congress, September 21, 1945. 





that they will lower electricity costs even 
further. It may be concluded from this 
fact, that costs in the aluminum industry, 
as presently constituted, probably would 
not be seriously affected by the advent 
of atomic power. 


However, another extremely important 
element in aluminum costs is the trans- 
portation of bauxite and alumina. The 
Alcoa plants covered in Table II derive 
their aluminum from bauxite mined in 
Dutch Guiana. The bauxite is shipped to 
an ocean port in the United States (in 
this case Mobile) for the first stage in the 
reduction process—the conversion of baux- 
ite to alumina. If the bauxite is shipped 
dry, approximately 1.7 tons are required 
per ton of alumina. 

The alumina produced in Mobile is then 
shipped to plants close to cheap power for 
the last stage in the production of the 
metai, the electrolytic reduction from 


alumina to aluminum. Two tons of alumina 
must travel to these plants for each ton 
of aluminum produced. In total, therefore, 
the cost of transporting 3.4 tons of bauxite 
from Dutch Guiana to the United States, 
and 2 tons of alumina from Mobile to 
aluminum plants in various parts of the 
country is included in the cost of producing 
a ton of aluminum. 


The transportation of aluminum raw 
materials which enters into the cost of 
producing aluminum results from the need 
to bring raw materials to cheap power. 
Under present circumstances, it would be 
even more costly to bring power to raw 
materials since roughly 10 lbs. of coal 
would be required to produce sufficient 
power for the reduction of 1 lb. of alumi- 
num, while only 3.4 lbs. of bauxite need 
be shipped to power. The relationship be- 
tween the weight of raw materials and the 
weight of fuels required per ton of alumi- 
num could, however, be completely re- 
versed by atomic fuels, one pound of which 
yields enough energy to produce 250,000 
lbs. of aluminum. Thus, one pound of atom- 
ic fuel could be shipped to bauxite instead 
of shipping close to 1 million pounds of 
bauxite to power. 


The size of the cost reductions which 
might result from bringing power closer 
to aluminum raw materials, may be judged 
from Table II. For example, if aluminum 
reduction works could be based on cheap 
power at Mobile, a saving of close to 8 
per cent in production costs would be 
effected, all other factors being equal; 
and if an integrated aluminum works could 
be based on cheap power in Dutch Guiana, 
a saving of 14 percent in costs could re- 
sult, 


Clearly such a calculation does not pro- 
vide a basis for undertaking the develop- 
ment of aluminum production at new loca- 
tions: the availability of other raw mate- 
rials, the adequacy of the labor supply, 
and the cost of transportation to possible 
markets are among the other economic 
factors which would have to be considered. 
It does, however, illustrate the type of 
economic factors which may come into 
play in determining the aluminum indus- 
try’s structure if cheap power can be made 
available, wherever needed. Perhaps atom- 
ic power will reduce power costs at Mo- 
bile, Dutch Guiana, or other places suffi- 


(Continued on Page 125) 
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Atomic Energy in the News... . 
IN THE U. S. SENATE 


N the last issue we reported in considerable length the proceedings in the 
Senate Committee on Atomic Energy, devoted to the confirmation of 
Mr. Lilienthal and his four co-appointees as members of the U. 8S. Atomic 
Energy Commission, and of Mr. Wilson as General Manager. The hearings 
were concluded on March 10. Only Senator Bricker (R., Ohio) voted 
against Mr. Lilienthal’s confirmation, while Senator Johnson (D., Colo.) 
joined him in opposition to Mr. Pike and Mr. Wilson. 


In explaining his vote, Senator Bricker 
said that information on political reli- 
ability of some of the top new employees 
of the Atomic Energy Commission was 
only made available a few days before 
the vote, and that it contained certain 
data which he considered alarming. In 
developing this line of opposition, Senator 
Bricker introduced a motion on the floor 
of the Senate suggesting that the nomina- 
tions be returned to the Atomic Energy 
Committee for further investigation, and 
that the F.B.I. be asked to supply data 
on all employees added after the Commis- 
sion took over—700 and more, ranging 
from janitors to top scientifie men. Presi- 
dent Truman was quoted as opposing this 
request and stating that opening of F.B.I. 
files to members of a Congressional Com- 
mittee is not desirable and has not been 
the practice in the past. 

Senator Bricker’s motion was defeated 
on April 3 by a vote of 52 to 38, with 
Senator Vandenberg leading the majority 
and Senator Taft voting with the opposi- 
tion. 

In addition to the proposal of Senator 
Bricker for returning the report to the 
Committee, another motion 
was introduced in both Senate and House 
by “bipartisan” groups—that of by- 
passing the Atomic Energy Commission 
altogether and transferring the authority 
over the atomic energy project to a group 
of Cabinet members headed by the Secre- 
tary of State. The justification was that 
the present political situation differs 
radically from that on which the adoption 
of the McMahon bill was predicated. 

The Senate debate on the confirmation 
opened on March 24, with a speech by 
Senator Hickenlooper (R., Iowa), the 
Chairman of the Committee, who stated 
that “The confusion and chaos that would 
be necessitated by a repudiation of the 
Presidential appointments at this time 


“wrecking” 





and the mad scramble for satisfactory re- 
placements for this Commission would be 
almost fatal to our program.” 

Senator defended Mr. 
Lilienthal as an outstanding administrator 
and public servant and said his group had 
found no evidence he was a Communist 


Hickenlooper 


or Communist-sympathizer, as was charg- 
ed by his opponents. 

The debate spasmodically, 
with long interruption for other some- 
times important and sometimes trifling 
business until April 9 when Lilienthal was 
confirmed by a vote of 50 to 31, and his 
colleagues by a voice vote. There is little 


doubt that the delay in the development 


continued 


of the American project, caused by the 
wrecking tuctics of a Congressional minor- 
ity, has been as valuable—if not more 
valuable—to the nations which are anxious 
to catch up with us, as would be the ac- 
celeration of their own effort by informa- 
tion from spies which they might succeed 


in planting in our factories or laboratories. 


In the United Nations 


The Security Council’s unanimous deci- 
sion to return the atomic energy problem 
to the Atomic Energy Commission was 
made on March 10 and the history of 
this decision — including the violent at- 
tack on the American plan by Mr. Grom- 
yko on March 5—was reported in the 
last issue of the BULLETIN. Because 
of this attack, a reference to a “consider- 
able area of agreement” was eliminated 
from the resolution of transmittal. In- 
stead, one paragraph of the resolution 
stated that “an agreement by any nation 
to the separate portions of the report is 
preliminary since final acceptance .. . is 
conditioned upon its acceptance of all 
parts of the control plan in its final form.” 
The Soviet delegate sought to eliminate 





this sentence, intended to stress the con- 
nection between the outlawing of atomic 
weapons, and a general control scheme, 
but his amendment was defeated. 

The hope that the Atomic Energy Com- 
mission may succeed where the Security 
Council failed, was based on the agree- 
ment reached in the past by the scientific 
and technical sub-committees working be- 
hind closed doors and concerned with 
practical and technological aspects of in- 
ternational control, rather than with such 
“hot” political questions as that of the 
“veto.” The first move, after the Atomic 
Energy Commission met again on March 
19, was therefore to ensure that further 
considerations be carried out behind closed 
doors. 

Mr. Gromyko said that the discussion of 
the Commission’s work could better be 
carried out in the committees than in the 
plenary sessions. He later emphasized 
that he wanted the Soviet amendments 
and proposals to be considered “first of 
all.” 

The United States Representative said 
that “it is highly probable that the most 
speedy progress could if we 
were to take one of the most difficult 
questions first, and dispose of it, such as 


be made 


the establishment, composition, organiza- 
tion, powers and status of the international 
agency for control of atomic energy.” 

Mr. Parodi (France), in supporting the 
resolution, said that “progress stopped” 
when the control questions were thrown 
over to public debate, in the 
Council. 


Security 


In the U. S. Atomic Energy 
Commission 


On March 19, the Commission issued 
regulations for the sale and use of ura- 
nium and thorium. After April 1, uranium 
cannot be used any more in ceramics, glass 
and photographic films “except under ex- 
ceptional circumstances.” 

Uranium and thorium ores containing 
more than 0.05% of these metals, were 
defined as source materials to be controlled 
in the sense of the McMahon bill. They 
can be exported only under special licenses. 
Amounts containing over ten pounds of 
uranium or thorium must be reported to 
the Commission. 
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The Organization for Science’ in the 


Federal Government. ....... 


* A Report on the Existing Government 
Agencies for Coordinating Research 


E EXPANDING ROLE of science in the Federal Government has 
already brought about the establishment of several new scientific 
organizations, and more are proposed in various bills? now before Congress, 
the most imoprtant of which is a National Science Foundation. Except 
to mention the Thomas Bill (8.525) and the Smith Bill (S.526) as the 
two most prominent proposals, this article is primarily intended to provide 


a brief description of the over-all 
scientific activities are centralized. 

The chart shows each of the departments 
and independent establishments having a 
major interest in scientific endeavor. Ex- 
cept for the Research and Development 
Division of the War Department General 
Staff and the Office of Naval Research, 
which are of special interest, the structure 
at lower levels is not shown. The chart 
is, therefore, only a skeleton of the or- 
ganization for science in the Federal 
government. The Bureau of Standards 
within the Department of Commerce, the 
Agricultural Research Administration 
within the Department of Agriculture, the 
U. S. Public Health Service within the 
Federal Security Agency, and many others‘ 
are omitted. The National Academy of 
Science and the National Research Council 
are omitted because of their quasi-official 
character. 

The President's 


Scientific Research Board 
This Board was established by Executive 


Order in October 1946 under the chair- 
manship of Dr. John R. Steelman. As- 
sisted and advised by the Board, the chair- 
man is given a broad assignment which 
in effect directs him to prepare a report 
on the status of American science and to 
make recommendations concerning Federal 
research programs. The Board is tempo- 
rary and has no function other than to 
report to the President. It is not in any 
sense to be confused with the proposed 
National Science Foundation. 

To coordinate the preparation of the 
report, a small full-time staff has been 
set up in the Executive Office of the Presi- 
dent by the Chairman of the Board. Dr. J. 
Donald Kingsley is serving as Executive 
Secretary. It is anticipated that the report 
PHILIP N. POWERS is a member of the Presi- 


dent's Scientific Research Board Staff, Washing- 
ton, D. C, 
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structure within government where 





will be complete by July 1, 1947. 

The members of the Board are the Sec- 
retaries of Agriculture, Commerce, In- 
terior, War, and Navy, the Chairman of 
the Atomic Energy Commission, the 
Federal Communications Commission, the 
National Advisory Committee for Aero- 
nautics, and the Tennessee Valley Author- 
ity, the Administrators of Federal Loan, 
Federal Works, Federal Security, and 
Veterans Affairs, and the Director of the 
Office of Scientific Research and Develop- 
ment. 

The Joint Research and 


Development Board 
The Joint Board was set up by the 


Secretaries of War and Navy in June 
1946 and serves as a sort of umpire in 
coordinating all research and development 
activities of interest to both Departments. 
More important, it is intended to promote 
the establishment within the Departments 
of a complete — and strongly unified and 
integrated—research and development 
program in the field of national defense. 
Having authority to speak for the two 
Secretaries, it guides the Departments in 
resolving administrative and technical con- 
flicts and determining final allocation of 
projects. Decisions are also made on: the 
emphasis which should be placed on each 
of the various research and development 
programs, 

The Chairman of the Board, Dr. Van- 
nevar Bush, reports directly to the two 
secretaries. The two Army representa- 
tives are Generals Carl Spaatz and J. L. 
Devers, Commanding Generals of the Air 
Forces and Ground Forces, respectively. 
Admiral D. C. Ramsey, the Vice Chief of 
Naval Operations, and Mr. W. John Ken- 
ney, Assistant Secretary of the Navy, are 
the Navy members. L. V. Berkner serves 
as Executive Secretary. 


. by Philip N. Powers? 





The Board operates through a full-time 
Secretariat, which gathers scientific infor- 
mation and plans programs, and a series 
of committees made up of representatives 
of the two departments and of eminent 
civilian scientists. Committees on Atomic 
Energy, Aeronautics, Guided Missiles, 
Electronics, Geographical Sciences, and 
Geographical Exploration are now func- 
tioning. 


The Office of Naval Research 
The Office of Research and Inventions, 
established by the Secretary of the Navy 
in May 1945, became, by Act of Congress, 
the Office of Naval Research in August 
1946. 


The Chief of Naval Research is respons- 
ible for initiating, planning, promoting 
and coordinating the naval research pro- 
gram. He is to insure a steady flow and 
inter-exchange of scientific information 
among the various activities performing 
research and development work within the 
Navy. 

He is the principal adviser to the Sec- 
retary of the Navy on Research. He makes 
research contracts with outside organiza- 
tions, and determines Navy policy on 
patents, inventions, trade marks, copy- 
rights, royalty payments and classification 
of research projects. In addition to servic- 
ing contracts and administering public and 
technical information programs, the staff 
of ONR has responsibility for the develop- 
ment of a program to ensure to the Navy 
adequate civilian scientific manpower re- 
sources. In addition to its “Planning” and 
“Patents and Inventions” Divisions, and 
its field office, the ONR also has three 
laboratories: the Naval Research Labora- 
tory, the Special Devices Center, and the 


— 


1 As used in this article, the term “science” in- 
cludes physical and biological science, and not social 
science. 

2 The views expressed in this article are personal 
and not official, and the assistance of Mr. James 
Ficken in its preparation is gratefully acknowledged. 
8 For example, H.R. 977 proposes a National Medi- 
cal Research Foundation, as an independent agency 
and S. 176 a National Institute of Dental Research 
within the U. S. Public Health Service. 

4 A complete chart of the scientific activities of 
the Federal government would show some forty 
or more major research agencies, related by a 
variety of inter-agency coordinating groups and 
advised by a number of specialized non-govern- 
ment or partly non-government bodtes. 
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Legislation For A National Science Foundation .. . 





The Bills Under Consideration 


HERE are two major bills on the 

Senate floor, S-525 introduced by 
Thomas of Utah and S-526 introduced by 
Smith of New Jersey for himself, Cordon, 
Revercomb, Saltonstall, and Magnuson, 
both bills for the purpose of creating a 
National Science Foundation. There are 
five House bills on the same subject, four 
of which, HR1815, HR1830, HR1834 and 
HR2027 are identical to S-562, and one, 
HR942, is the same as S-525. The Smith 
Bill has now been reported favorably back 
to the Senate by the Committee on Labor 
and Public Welfare. 

The Senate Bill S-525 is the same as the 
“Kilgore Bill” passed by the Senate in 
the last session whereas the Smith Bill, 
8-526, is a new one. In many respects, 
and indeed, probably in most respects 
which concern the actual functioning of 
the Foundation as an organization for the 
support of science, the two bills are simi- 
lar or identical. However, the form of 
administrative organization is quite dif- 
ferent in the two bills, and in addition 
they differ in (2) questions of patent 
policy, in (3) the question of inclusion of 
the social sciences, and in (4) the details 
of distribution of research funds. 

The bills agree in establishing a Founda- 
tion, which shall be administered by a full 
time administrator and his deputy, either 
responsible to, or advised by, a small 
board of part-time scientists (9 to 12 mem- 
bers) meeting some six times yearly or 
more. The Foundation shall have a num- 
ber of divisions, including one of national 
defense, and shall support research by 
contracts with outside organizations, such 
as state or private universities or hospi- 
tals, etc. In addition it shall, by fellow- 
ships and scholarships, aid students in the 
sciences. The Foundation will not have 
laboratories of its own, but would coop- 
erate with other government institutions 
doing research. 

The Thomas Bill, S-525, has the director 
and board responsible to the President and 
Congress. The Smith Bill, S-526, sets up 
a foundation of 24 members, presumably 
mostly scientists, appointed by the Presi- 
dent with advice and consent of the Sen- 
ate, to whom the smaller executive board 
and the director are responsible. Thus 
control, in this bill, is taken rather far out 
of the hands of the President and Congress. 

The Smith Bill requires patent policy 
“calculated to protect the public interest” 
_ whereas the Thomas bill has fairly strin- 
gent requirements making it difficult or 
impossible for the institutions in which 
research is supported to patent discoveries 
made by research supported through the 
Foundation. 
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... by J. E. Mayer 


The Thomas Bill states the divisions 
which shall be formed, and does not in- 
clude the social sciences, whereas the Smith 
Bill, only suggesting the arrangement of 
divisions (but requiring national defense 
and medicine) permits, by inference, a 
division of the social sciences to be formed. 

The Thomas Bill requires 10% of the 
money spent on research to be divided 
equally among the states, and 15% to be 
divided according to population. The Smith 
Bill has no such provision. 

Although it would be an error for sci- 
entists to support a bad bill, containing a 
stupid administrative setup, merely be- 
cause it promises to support science, it is 
still clear that the details of the adminis- 
trative method is not a question about 
which scientists, merely by virtue of being 
scientists, are more competent to decide 
upon than any other citizens. Similarly 
the very sensible suggestion has been 
made, and appears to be gaining in favor, 





that an entirely separate bill defining 
patent policy for all government contracts, 
should be drawn, rather than that it 
should be written into the bill on this Foun- 
dation. With regard to the geographic 
distribution of funds one may note that 
the requirement of the Thomas Bill is 
that only 0.2% of the total research funds 
go to one state, by virtue of its being a 
state, and only 25% in all must be dis- 
tributed by any rules. This is scarcely a 
confining requirement. 

There is a tendency on the part of some 
scientists to oppose the inclusion of a 
division of national defense. Presumably 
army-navy research on specific weapons 
will continue. The tone of the bill implies 
that defense research will be interpreted 
as basis research in fields of interest to 
defense, such as trans-sonic aerodynamics 
and shortwave electromagnetic phenomena. 
In time of emergency the existence of 
this division will permit the Foundation to 
support defense contracts when and if 
the scientists of the country show a 
great desire to enter such contracts. 





Comment from Oak Ridge .. . by L. W. Nordheim 


TE following ideas on the National 

Science Foundation were discussed 
by a number of members of the Executive 
Committee of the Association of Oak 
Ridge Engineers and Scientists. The for- 
mulation and details are entirely the re- 
sponsibility of the writer. 

In the words of Vannevar Bush, our 
wartime effort has dried up the national 
reserves in scientific manpower and in 
new ideas. We feel that a primary func- 
tion of the National Science Foundation 
should be to replenish these resources, to 
further education and to stimulate basic 
research which always precedes the more 
practical developments. 

There is much confusion in the public 
mind as to the nature of science. Spectac- 
ular success in applications are taken 
as fundamental advances. Particularly, 
it is forgotten that the most successful 
contributions to the war effort, such as 
the atomic bomb and radar, were based 
on previously discovered principles and 
were carried out by well grounded scien- 
tists, not by narrow specialists. It seems 
to us that the presently proposed science 
bills are still suffering from lack of clarity 
in this distinction. We feel that sight 
should not be lost of the broader issues 
in the effort to get “a bill” through Con- 
gress, and we do not believe that our 
chances are lessened materially by a 
straight-forward and sincere discussion. 

We believe that true scientific education 
and research can flourish only if they are 
conducted in the way hundreds of years of 
academic tradition have taught us, that is, 





free from profit motives and free from 
any restrictive security regulations. 

These remarks do not mean, of course, 
that activities in developmental and mili- 
tary research should be curtailed. Support 
for these will always be more easily ob- 
tained since their objectives are so much 
more tangible. However, unless the dis- 
tinction between the two types of activities 
is made perfectly clear, there is a great 
danger that restrictions from the applied 
field will encroach over all activities of the 
administering agency. 

We are not so much concerned about the 
administrative set-up of the National 
Science Foundation. We feel, however, 
that it should be clearly expressed in the 
bill that basic research under it should 
be in the public interest and that it should 
be free from security regulations, and 
also from narrow restrictions as to sub- 
ject; and that the same freedom should 
prevail for the distribution of scholar- 
ships and fellowships. 

It is obviously desirable that the ad- 
ministration of such activities should be 
as far as possible removed from political 
and military influences. If it is set up in 
the framework of a wider bill, a definite 
separate board or committee would have 
to be provided. The sum required by it 
would comprise only a small fraction of 
the total spent by the government on 
research purposes, but it would consti- 
tute an invaluable insurance for the con- 
tinued flourishing of science in our 
country. 
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Calling for a Crusade 
(Continued from Page 106) 
goods if we were willing to make this 
possible by our tariff policy. But we are 
not willing to do this either. 


The point I am trying to make is this: 
that nothing much can be achieved now 
or in the very near future until such time 
as the people of this country understand 
what is at stake. As far as the bomb is 
concerned, the people have not been told 
the whole story, nor have they fully un- 
derstood what they have been told. What 
we need in this country now is a crusade 
—a crusade for an organized world com- 
munity. There will be elections in ’48 and 
again in ’52. The issue before us will not 
be a partisan issue. Atomic bombs are 
they 
Republicans and 


not precision instruments, cannot 
between 
Most pretty 
close and a rather small fraction of the 
voters who are willing to disregard all 
other issues and to cast their vote solely 
on the issue of establishing peace by 
creating a world community, could de- 
cisively 


discriminate 


Democrats. elections are 


influence the nominations and 


elections in many of the states. 


Today, if the Government were to ap- 
proach Russia, she would hardly be will- 
ing to go along and do all that needs to be 
done. But suppose that a crusade should 
really get under way here in America. 
Clearly, there will be a fight—possibly a 
very big fight. Other nations will sit up 
manence. Because there will be a fight, 
should be won and a President who has 
seen the light should approach the other 
nations with the backing of the people 
and Congress, then I believe we would 
have a very different situation, and Rus- 
sia might go along. 


Because there will be a fight, we can 
win something that has roots and per- 
manence. Because there will be a fight 
the American people will look and listen. 
And when the people of this country at 
last understand their own position in the 
world, they might be willing to do what is 
necessary. 


Obviously the odds are heavily against 
us but we may have one chance in ten 
of reaching safely the haven of permanent 
peace; and maybe God will work a miracle 


—if we don’t make it too difficult for 
Him. 


Economic Aspects of Atomic Energy As A Source of Power 


(Continued from Page 120) 
ciently to encourage the development of 
new productive activities. This would re- 
sult not only in a quickening of economic 
activity in the regions affected, but also in 
reductions in the cost of aluminum pro- 
duction which might prove important in 
awakening new demands for aluminum and 
its products throughout the world. 

In discussing the economic effects of 
atomic energy, the following points have 
emerged: Measured purely in terms of 
the savings involved in substituting atom- 
ic fuels for other fuels in the generation 
of electricity, the economic importance of 
atomic energy does not appear to be great. 
However. this calculation neglects the facts 
that historically the cheapening of power 
has been of major importance in economic 
growth, a factor which transcends in im- 
portance the savings involved in the sub- 
stitution of one fuel for another. In this 
connection, it was noted that the unique 
mobility of atomic fuel renders it ideal 
for the purpose of providing cheap power 
in regions remote from other energy re- 
cources, 

Finally, it was stressed that even in 
regions with abundant fuel resources, at- 
omic energy might have important im- 
plications for the major energy consum- 
ing industries. Such industries could ex- 
perience reductions in production costs 
either through the cheapening of power, 
or, as may be possible with aluminum, 
through the development of production at 
new locations in which atomic fuel is 
brought to raw materials which had pre- 
viously to be shipped to other sites for 
processing. It was suggested that this 
could have a double-edged importance, re- 
sulting both in economic expansion in the 
regions affected and in the growth of de- 
mand for those products whose costs had 
been reduced. 


111—Concluding Remarks 

To this point in the discussion we have 
considered two main topics: the cost of 
producing atomic power, and the economic 
effects of the use of atomic power. Both 
were discussed on the assumption that 
economic factors would be allowed full 
sway in determining the manner in which 
this new force will be exploited. How- 
ever, the enormous military importance of 
atomic explosives renders the exploita- 
tion of atomic energy inescapably subject 


to non-economic consideration. This is true R 


whether there is international control or 
not. In either case political considerations 
will take precedence over purely econ- 
omic goals. 

If the nations of the world do not agree 
on the international control of atomic 
energy, it is likely that an atomic arms 
race will occur. Under such circumstances 
it is probable that atomic power will result, 
if at all, only as a by-product of the 
production of atomic explosives. The cost 
of power will, in this case, be arbitrarily 
determined and will depend on the size of 
the military subsidy. The choice of areas 
in which atomic power will be made avail- 
able will be determined by security con- 
siderations, and might be completely un- 
related to the relative urgency of the need 
for power. 


Factors Restricting 
Development 


International control of atomic energy 
could also have serious economic implica- 
tions. It is possible that the control plan 
which governs the development of the 
world atomic energy industry may impose 
restrictions with respect to the design of 
atomic piles as a security measure.’ The 
existence of this type of institutional 
rigidity could result in higher costs of 
atomic power than if there were complete 
freedom of choice with respect to plant 
design. 

Furthermore, security considerations 
might dictate a severe limitation on the 
size of the world atomic energy industry 
—and its distribution—in order to min- 
imize the dangers from diversion of ma- 
terials or seizure of plant.” This factor 
could operate to vitiate, in part, the im- 
portant possibilities of atomic power in 
expanding economic life in regions remote 
from other energy resources, and in en- 
couraging new industrial locations through 
the availability of cheap power, wherever 
needed. Whether, and how severely, poli- 
tical forces will limit the economic benefits 
of atomic energy, time alone will tell. 





9 For example, The Acheson-Lilienthal plan for the 
international control of atomic energy provides that 
certain plants (producing approximately one-half of 
the total world output of atomic power) shall be 
designed in such a way that they will not be able to 
produce new fissionable substances. 

10 This consideration has been stressed in certain 
materials submitted by Mr. Baruch to the United 
Nations Atomic Energy Commission. See, for example, 
Technological Control of Atomic Energy Activities, 
Scientific Information Transmitted to the United Na- 
tions Atomic Energy Commission by the United States 
epresentative, Vol. VI, October 14, 1946. 
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The President Addresses the World 


(Continued from Page 110) 


being misled by their governments, and 
this should be done in spite of any protest 
against such action by the recalcitrant 
governments. But in the last resort we 
must be prepared to use force. Once the 
situation is clearly seen there is no way 
of avoiding the steps I have indicated. 
Even if recalcitrants should press us 
to this extremity, this does not mean an 
immediate attack with atomic 
The nature of the force to be 


used against a recalcitrant country be- 


all-out 
bombs. 


comes a matter of strategy and tactics, 
directed toward getting the country to 
join the World Peace Plan on the same 
conditions as the other countries and the 
United States, while keeping to a mini- 
mum the destruction and suffering and 
the consequent bitterness. But humanity 
must not be allowed to become an excuse 
for cowardice. It must not be allowed to 
force us to accept the only alternative 
policy which is to wait until the recalci- 
trants have accumulated enough atomic 
bombs to destroy the whole world. 

I have described the terrible nature of 
our situation and have indicated a way 
to safety. I am confident that once the 
first step is taken the others will follow 
smoothly and quickly and that even 
though we must be prepared for all even- 
tualities, there would be no need to use 
force against recalcitrants. But the most 
difficult step is the first step—to get the 
American people and their representa- 
tives to agree quickly on the adoption of 
the Peace Plan and to forget their small 
differences, for all our differences are 
small in comparison with the question of 
war or peace. 


Decentralization 

If we should fail to do this the atomic 
war will come in a few years, and we must 
grimly devote ourselves to the task of 
trying to save what can be saved out of 
the world destruction. For this it will 
be necessary to decentralize our whole 
economy, relocating our cities in ribbons 
spread evenly over the whole country, 
putting vital defense elements deep un- 
derground, mobilizing everything with an 
intensity that has not been equalled any- 
where on the earth and involving a de- 
tailed central control over the occupation, 
location, and habits of every man, woman 
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and child in the country, squandering on 
this at least as much as we would have 
invested in the World Peace Loan. The 
fundamental freedoms will have gone by 
the board. Our only consideration will 
be that enough of us survive the disaster 
—if indeed the atomic poisoning of the 
atmosphere shall not render our planet 
completely uninhabitable—to begin life 
again when we emerge from a darker 
dark age. 


Four Commissions 

To carry out the proposals I hereby 
appoint four commissions. The first com- 
mission will draw up details of a plan 
for the constitutions of the International 
Police Force and the World Court (which 
some may wish to call the World Govern- 
ment) which will take the place of war 
in settling disputes between nations. 

The primary objectives of the constitu- 
tion will be (1) to see that the machinery 
for settling disputes is fair and unpreju- 
diced and (2) to prevent the Internation- 
al Police Force from interfering in the 
domestic matters of any country, other 
than the inspection to prevent armament 
and the establishment and maintenance 
of the three fundamental freedoms. The 
Commission will submit the constitution 
to the UN for approval or amendment 
while inviting the Russians to propose 
alternative plans. This commission will 
also prepare the alternative peace plan 
that would be made necessary by the fail- 
ure of UN to form itself into the Interna- 
tional Police Force. 

The second commission will work out 
plans for the World Peace Loan. It will 
have to find out as far as possible how 
much each country or region would like 
to borrow, what would be the nature of 
the excess imports it would obtain in the 
years it was borrowing to build up its 
capital equipment, and what would be the 
nature of its exports in the fifty years or 
so of interest payment and capital repay- 
ment. It will also have to check whether 
the plans of the various countries are 
consistent, both internally and with each 
other. 

The third commission will study the 
available productive resources both of 
the U.S. and of the rest of the world to 
obtain the necessary background infor- 
mation which the second commission will 
need for preparing the World Peace Loan. 


This study of resources will also be help- 
ful for other plans for development and 
effective utilization of resources both in 
the U.S. and in the rest of the world. 


The fourth commission will study de- 
centralization in the U.S., what it would 
cost both in material terms and in terms 
of interferences with the freedom of the 
individual, and will prepare a plan for 
decentralization to be ready to be put in- 
to action one year from today, the com- 
mission to give interim reports monthly. 


We Must Act Now 

If we in this country start the Peace 
Plan there is every reason to believe we 
will have peace and we will not have to 
forget our civilization and burrow under- 
ground to save some of us alive. I, there- 
fore, hope and pray that the American 
people will through their representatives 
support and implement this policy so that 
it can be carried out during our period 
of grace. By so doing we will transform 
the atom bomb from an instrument of an- 
nihilation into the harbinger of peace. 





The Organization for Science 
in the Federal Government 
(Continued from Page 128) 


time of war, the technical education of 
both military and civilian scientists in the 
War Department, and other scientific man- 
power problems. 


The National Academy of Sciences and 
the National Research Council 


The National Academy of Sciences was 
set up during President Lincoln’s admin- 
istration in 1863 by an Act of Congress 
in which the original members were speci- 
fied by name. It is a self-perpetuating 
body which is made available to any de- 
partment of the government which wishes 
an investigation, examination or series 
of experiments performed in any realm 
of science or art. Appropriations are made 
to cover the actual expense of preparing 
such reports, but the Academy itself re- 
ceives no compensation for its services. At 
the request of President Wilson, the Na- 
tional Research Council was set up as an 
adjunct to the Academy to assist in carry- 
ing out its functions and to utilize more 
fully the professional societies for this 
purpose. 
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A Bibliography of Atomic Energy 


(March 1, 1946 - February 1, 1947) 


... Compiled by Morris C. Leikind 


[Commencing with this issue of the BULLETIN, it is the intention of the Editors to present a section informing its 
readers of articles and books of interest. In general, the information will be presented in the form of reviews 
and discussions of current books. In the beginning, however, it was believed advisable to present a bibliography 
surveying the literature now available. The Editors are grateful to the Library of Congress for permission to print 


this bibliography.] 


[This list of references supplements the bibliography of “Books and Articles on Scientific and Political Aspects of Atomic 
Energy” which was published in the “Report” of the Special Committee on Atomic Energy, U.S. Senate (see item 259). Atten- 
tion is called here to the list of the first 270 atomic energy papers to be declassified by the Atomic Energy Commission or by its 
predecessor, the Manhattan Engineer District. Copies of this list may be obtained from the Office of Technical Services U. S. 
Department of Commerce. As additional reports are declassified they will be abstracted and listed in the “Bibliography of Scien- 
tific and Industrial Reports” issued by the Office of Technical Services] 
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The International Control of Safe Atomic Energy 


(Continued from Page 116) 
success as the T.V.A. has had as a social 
experiment is due to the pace and methods 
used in showing the people of the Valley 
how to work together. Education in living 
together is as important a component in 
the T.V.A.’s program and aim as is educa- 
tion in the methods of scientific farming. 

Today the majority of the people of 
the world are helpless, uninformed, and 
concerned mainly with finding enough 
food. In these resepcts they are like ba- 
bies. One does not give explosives to ba- 
bies, and one does not invoke the baby’s 
right to full and unfettered satisfaction 
of all its curiosities. As the people of the 
world become free, through education and 
adequate feeding, they will be able to 
make sensible judgments about the use 


they wish to make of nuclear fuels. 

Our generation may well devote a ma- 
jor part of its energy to the job of catch- 
ing up politically. It needs a peace during 
which to learn the sharp limitations of 
national advantage. It needs to find and 
learn a set of social values more suited to 
the technological era than the feudal and 
megalopolitan values received from the 
predatory past. It needs to develop the 
United Nations into a really democratic 
world government. It needs to go slowly 
in the develoment of atomic industry in 
order to minimize the threat of war in 
our time. If our generation establishes 
peace, any future generation can develop 
nuclear power; if our generation fails to 
establish peace, no one for many genera- 
tions can develop nuclear power or any- 


thing else. International control of safe 
atomic science, and prohibition of danger- 
ous atomic industry during our time, can 
be a real step toward world peace and 
permanent civilization. 


(Acknowledgment: Few of the ideas in 
this article originated with us. We have 
been greatly helped and encouraged by 
conversations with E. E. Minett, H. H. 
Goldsmith, M. Benedict, J. Balderston, 
and with many members of the Associa- 
tion of Oak Ridge Engineers and Scien- 
tists, in particular with the members of the 
World Government Committee. It is not 
implied that the individuals named or the 
Association are in agreement with every 


opinion which we express.) 
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economic pressure, or concentrated propaganda, intended to 
gain support of the people of the U.S.S.R. for a radical change 
in policy which would make the U.S.S.R. a more willing part- 
ner in the world settlement. But, even if we do not intend it, 
the probability that such an all-out policy of coercion on our 
part, will lead to an armed conflict, obviously will be very great. 
A war, accelerated by our own forceful policy within the next 
few years, may leave the American homeland relatively un- 
touched, but will mean a colossal new sacrifice of American blood, 
resources, and money, and will lead to a 


the elimination of atomic weapons by agreement must remain 
the central task of our policy. That is why we cannot rest in 
the satisfaction of having offered a fair and imaginative plan, 
and the disappointment of having seen it derided and largely 
rejected by the Soviet Union. We do not believe that all possi- 
bilities of peaceful solution have been exhausted. 


New Plans 
In the present issue, we print three articles which point out 
new possible paths. Messrs. Daniel and Squires suggest that 
universal renunciation of industrial atomic power may make in- 
ternational control less difficult. (A proposal for a five-year 
moratorium on atomic power was contain- 





devastation, by American bombs, of most 


ed in the Chicago draft Convention, print- 


of Europe and a large part of Asia, lev- 
eling what was left standing there after 
the last war. Since America represents 
less than one-third of the Western world 
(of which Russia, despite its present sepa- 
rate ways, is an integral part), a de- 
vastation of the other two-thirds may well 
prove a death blow to all of it. 


We have no doubt that a vast majority 
of the American people shudders at the 
idea that the only path to American se- 


curity should be through the destruction 
of the rest of the Western world. This 
is why, whatever our best short-term 
strategy or tactics in dealing with the 


U.S.S.R. may be, the finding of a way to 
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reading and more attractive appearance. The 
June issue will also bring another innovation 
—a cover designed to protect your copy 
in the mail and to preserve your BULLETIN 
for permanent filing. 

In order to accomplish the change-over and 
to adjust our production schedule to the new 
format, the April and May issues have been 
combined in this volume. So that subscribers 
will receive 12 issues of the BULLETIN, all 
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dating. 








ed in Vol 1, No. 8 of the BULLETIN.) Mr. 
Szilard thinks that the international con- 
trol of atomic energy may become accept- 
able to the U.S.S.R. if it is preesnted with- 
in the framewotrk of a much more com- 
prehensive scheme of worldwide economic 
Finally, Mr. 


Lerner refuses to despair in the ultimate 


and cultural cooperation. 


success even if the mechanism of the UN 
should break down because of stubborn 
Soviet opposition, and calls for bold 
American leadership in such a critical 


situation. 


E.R. 
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